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Give Clearest Reception 

Cunningham Tubes used in any standard receiving set will enable you and your 
friends to listen to news reports at breakfast, stock market quotations at lunch, 
and in the evening sit in your comfortable living-room by the fireside and enjoy 
the finest music and entertainment of the day. 

Send 5 c for new 32-page Cunningham Tube catalog, containing detailed instruc- 
tion for the operation of Cunningham Tubes as well as numerous circuit diagrams 
and graphic illustrations of tube action. 

The Cunningham Technical Bureau is at your Seirice. Address your problems to Dept. B. 



Home Office: — 

248 First Street 
San Francisco, Calif. 




Kaztwrx 

Repr^entatives: — 
154 West Lake Street 
Chicago, Illinois 



CUNNINGHAM 
TYPE C 300 
PATENTED 
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Patent Notice 

Cunningham t u h e s 
are covered by pat- 
ents dated 11-7-05, 
1-15-07, 2-18-08 and 
others issued and 
pending. Licensed 
only for amateur or 
experimental uses in 
radio communication. 
Any other use will 
be an infringement. 

TYPE C-300 
Super- Sensitive 
DETECTOR 

$500 

TYPE C-301 

Distortionless 
AMPLIFIER 

$6^^ 




The trade mark 6£ 
is the guarantee of 
these quality tubes. 
Each tube is built to 
most rigid speciflca- 
tions. 
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HIS MASTERS VOICE" 



The music of all the world is 
in the Victor Record Catalog 

If all the performances of great 
music given throughout the world 
were combined in one mammoth 
program, they would not even 
then approximate the music listed 
for your enjoyment in the Victor 
Record Catalog, You yourself 
select the music you wish to hear 
by the artists you wish to hean 

New Victor Records on sale by 
all dealers in Victor products on 
the first of each month. Victrolas 
$25 to $1500. 



Victrola 



REG- U S PAT. OFF 



Important : Look for tKese trade-marks. Under the lid. On the label. 

Victor Talking Machine Company, Camden, New Jersey 
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Meet the Author of the Year's Most Fascinating Serial 



M' 



[ANY good friends of Popular 
Science Monthly have told us that 
the story of "How 'Borax' Smith 
Came Back" — that astonishing romance of 
science and industry published in our issue 
of December last — was the best article we 
ever printed. 

There are just two reasons why that story 
was unique. 

The first is because it was a romance of 
real life. 

The other is because it was signed by 
Dr. E. E. Free — America's foremost writer 
of popular science. Doctor Free knows how 
to write. Read his article on "What Is 
Inside the Earth," in this issue, and see 
whether you don't feel like voting him a 
gold medal for making the usually confusing 
realms of pure science vivid to the layman. 

^^S. ONE of the scant half dozen men of 




Dr. E. E. Free 



scientific eminence in this country who 
have the knack of telling the dramatic secrets 
of science in wholly popular style, E. E. Free 
was ideally fitted to write the remarkable scientific feature 
which we are announcing this month. 

"The Story of Man and His Worid," by Doctor Free, has 
been called "the most fascinating serial ever published by a 
magazine" simply because it has the same qualities, on a 
grander scale, that made the "Borax" Smith romance de- 
lightful. 

It is every word of it stranger than fiction just because it is 
fact — because it is a story 
based on the most mag- 
nificent of all plots. Na- 
ture's great plan of Evo- 
lution, more thrilling than 
any fiction story ever 
conceived by man. And 
the other reason it is won- 
derful reading is that E. E. 
Free wrote it. 



Author of "The Story of Man and 
His World," the fascinating new 
serial that will begin next month 
in Popular Science Monthly 



cal societies, with a degree of Bachelor of 
Arts in chemistry at Cornell and a doctorate 
in biology at Johns Hopkins, Doctor Free 
has been chemical engineer, assistant chem- 
ist at the University of Arizona, physicist of 
the United States Bureau of Soils, scientist 
for the Department of Agriculture undertak- 
ing potash deposit investigations in the 
Western deserts, and special assistant in the 
laboratory of plant physiology at Johns Hop- 
kins University. 

During the war he served as captain in the 
Ordnance Department and then as major in 
the Chemical Warfare Service. 

His career has made him an expert in an 
amazing variety of subjects ranging from 
geology, chemistry, and engineering, to 
biology and even scientific detective work! 

BUT, most important of all. Doctor Free 
took to literature. Even while engaged 
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in practical scientific work, he continued to 
practice that other rare science of writing 
simple English. He has perfected an un- 
usual ability to introduce the public, in plain, readable 
but vivid language, to some of that vast store of scientific 
knowledge that hitherto only scientists like himself have 
been able to enjoy. Scores of his articles have appeared in 
popular magazines, in engineering, chemical, and mining jour- 
nals, and in technical publications of some of the nation's 
foremost research institutions. 

Thus do Doctor Free's versatile scientific knowledge, 

dynamic personality, and 
remarkably readable liter- 
ary style combine to make 
unique his great panorama 
of the wonders of science 
—"The Story of Man and 
His World," which starts 
in our next month's issue. 

Turn to page 31 and read 
the announcement of this 
great new serial story, which 
will continue throughout 
the year. 
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The founders of this business 
are looking for jobs 



Two YEARS AGO the mem- 
bers of the sales department of 
a manufacturing concern whose 
product sold faster than it could be 
made, resigned in a body to build 
a competing plant. All the money 
they had or could borrow went 
into machinery and equipment. 

For a while the plant was a bee- 
hive of industry. The company 
introduced to the market a good 
product at half the price of the 
older article, and it sold readily. 

Today that factory is closed. 
The equipment will be sold at 
auction to satisfy debts. And most 
of the men who founded the busi- 
ness are idle, their savings gone, 
their assets pledged to creditors. 

The magazine "Sales Manage- 
ment," commenting on the tragic 
incident, says: 

"It is the story of every concern 
that ever started in business with the 
idea that selling was all there was to 
business. It is just such calamities as 
this that prompt us to repeat what 
we have so often preached — sales 
managers must study the big, broad 
phases of business. Make it your busi- 
ness to know the problems of the 
production man, the credit man, the 
purchasing agent and last but not 

least, the financing of the business 

There has to be some head to everj' 



business, and that head nmst be able This is not an isolated instance. Morf 

to see all sides of the problem." than 200,000 business men have shared 

, 1 , ji • i Mr. Smith's experience. Thev were ex- 

You could hardly compress into one ^^ti^es, salesmen, accountants, enjri- 

paragraph a better argument for the neers, lawyers, chemists, bankers, factory 
Alexander Hamilton Institute. It was ^^^^ ^he Institute did not 

founded by a group of business leaders ^j^^^^ ^^^^^ specialists in the one 

who recognized that modern business department of business where their 

makes specialists-salesmen, account- experience had been gained. It added to 

ants, factory or office managers, credit ^j^^^ knowledge a working knowledge of 

men, techmcal men-but does not de- ^„ ^^j^^^ departments, with results, in 
velop all-round executives The vital ess and income, which are testificl 

way in which the Institute meets this y thousands of letters voluntarily 

situation IS illustrated by another story. ^-ritten 

For fourteen years R. Lee Smith was a These men gained their first knowl- 
sales manager, with an ambition to have edge of the Institute thru "Forging 
a business of his own. "But my work Ahead in Business," a book which con- 
gave me no understanding of business tains all the facts, but so compactly pre- 
other than that which concerned selling," sented that it can be read in an hour, 
he WTote to the Institute. "I knew Will you give it an hour in exchange for 
nothing of production, financing or busi- what it may give you in vision and 
ness production." in counsel.' It will be cheerfully sent 

Instead of setting forth unprepare<i, ?° condition. Merely indicate on 
Mr. Smith clipped a coupon from an ad- ,^«"P«n "'^^'^^^^ ^'^''^ 

vertisement like this. He received and i^^ti^d. 

read "Forging Ahead in Business^' and Alexander Hamilton Institute 

enrolled for the Modern Business Course „ . • . „, v t r>-^ 

and Service. With this sound founda- ^^""^ York City , 

tion he organized the United Soda ^^^l ^ATea" iTmlsL" 

i'ountain Company which in only three which I may keep without obligation. \«io<».r.y 
years has become one of the leaders in 

its industry. ^^^^ 

Problems of production, financing, ac- b si ss 

counting, advertising, credits, did not Address 

come to him as new and unfamiliar. 

"Your Course and Service gave me an 

understanding of those things," he . 

.. ° ° Business 

writes. Position 




Canadian Address, C.P.R. Building, Toronto; Australian Address, iii Hunter Street, Sydney 



Copyright, 1923. Alexander Hamilton Institute 



Popular Science Monthly 



Here's a Small Taste of the Big 
March Popular Science Monthly 

Readers say that every month POPULAR SCIENCE MONTHLY is growing more 
interesting. Our extra-large March issue, crammed with fascinating pictures, 
will surpass even the variety and importance of this number. 




Mermaid Bleibtrey Predicta Women 
Will Beat Men in SporU 

For the first time, a woman has taken a 
world's sport championship away from men. 

It was 18-year-old Sybil Bauer 
who did it. Ethelda Bleibtrey 
(below), former amateur woman 
swimming champion, tells why 
she believes women will out- 
distance men in sports 
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How Did They Get Her Off? 

The steamship "Empress," stranded with her nose 
high on the rocks in the North Atlantic, was recently 
floated by an ingenious engineering trick and the help 
of the tides. The story of how it was done is only one 
of a dozen fascinating engineering articles for March 



WHY not save time 
and money by sub- / POn " 

acribing to POPULAR / ^ ^^ULAd 

SCIENCE MONTHLY? An ' 
inexpensive subscription 
will bring you 12 issues of 
the most expensively 
edited magazine in the 
world — the one indispens- 
able publication for every 
man. In this Age of 
Science, can you afford to 
be without the only maga- 
zine that covers the entire 
field of vital scientific 
progress in easily read, 
pictorial form? Use the 
coupon below 
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Please enter my \ "The Cave Industry" 
subscription for one \ jj^w the exhibition of 
year for $2.50 \ magnificent caves has be- 

^ come a thriving in- 
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Skyscraper 
Railway 

Have you heard about 
the marvelous new aerial 
railway, to carry a rapid 
transit system high over the 
roofs of skyscrapers, recently 
, , proposed to New York's transit 
^J»\. officials? Don't miss the de- 
scription of it next month 

Your Deadliest 
Enemies 

Do you know how 
vaccines are made, and 
how they combat mi- 
crobes? At the left you 
see a colony of your small 
but mighty bacterial enemies, 
highly magnified — one of sev- 
eral remarkable photographs 
from an article in a forthcoming 
issue on man's fight against germs 




An Amazingly Easy Way 
to Earn $10,000 a Year 

Let Me Show You How Free 



To the average man the $10,000 a year job 
is only a dream. Yet today there are a 
surprising number of men earning five 
figure salaries who were merely dreaming 
oi them a short while ago. The secret of their 
success should prove a startling revelation to 
everv ambitious man who has ever aspired to get 
into the $10,000 a year class. 

There is nothing fundamentally "different" 
about the man whose salary nms into five figures. 
He is made o' 'he same stuff as you and I. It is 
not necessary that he must enjoy the privilege of 
some infiuenlial connection or "pull." For ex- 
ample take J. P. Overstreet. of Denison, Texa.s. 
A few short years ago he was a police officer earn- 
ing less thaii $1,000 a year. To-day his earnings 
are in excess of $1,000 a month — more than 
$12,000 a year. C. \V. Campbell, Greensburg, 
Pa., was formerly a railroad employee on a small 
salary — last month his earnings were $1,562. 

Why Salesmen Earn Such Big Pay 

Just stop a moment and think over the successful 
men of your acquaintance. How many of them are 
connected with some form of selling? If you will 
study any business organization you will see that the 
big jobs go to the men who sell, for upon their efforts 
depend the profits a company makes. Without 
trained men to place a product on the market, the 
finest goods are worth no more than so much clay. 
Salesmen are the very nerve centers of a business. 
Is it any wonder that they earn big pay? 

The man who starts working as a bookkeeper or 
clerk for $25.00 a week, never increases his value 
to the firm, .-^ny advance in pay is merely a reward 
for length of service. At the end of ten years he is no 
more css'.'ntial to the life of the organization tlian he 
was at the end of ten weeks. He is only a necessary 
liability — drawing his pay because somebody must 
be found to work at the unimportant, routine jobs. 
Once established in the rut. he becomes a cog in the 
machine — when he is worn out. he can be easily and 
cheaply replaced. 

Why Don't You Get Into 
the Selling Field ? 

Mr. Overstreet. Mr. Campbell and the otherfl 
who^c letters you see on this page are all successful 
salesmen. They realized their ambitions by landing 
$10,000 jobs in an amazingly simple way, with the 
help and guidance of the National Salesmen's Train- 
ing Association. Sometime — somewhere — back in 
the past, each one of them read of this remarkable 
course of Salesmanship training and Employment 
Service just as you are reading of it to-day. Each 
'one of them was dissatisfied with his earning capacity 
- — as perhaps you are — and each one cast his lot with 
the N. S. T. A. To-day they are important factors 
in the business world — enjoying all the comforts and 



luxuries money can buy. And yet they are not ex- 
ceptions, for there are thousands of N. S. T. A, 
trained salesmen who are making big money, as we 
will be only too glad to show you if you will mail the 
coupon. 

We Train You and Help 
You Land a Job 

The Kational Salesmen's Training Association is 
an organization of top-notch salesmen and sales 
managers formed for the express purpose of training 
men in the science of successful selling. You do not 
need to know the first thing about selling — for the 
N. S. T. A. trains you from the ground up— gives 
you a complete insight into selling methods — in your 
spare time without making it necessary to give up 
your present position until you are ready to begin 
actual selling. 



Read These Amazing Stories 
of Quick Success 
Earned $524 in Two Weeks 

T have never earned more than $60 a month. T-ast 
■week I cleared V306 and this week $218. You have 
done wonders for me. — Geo. W. Keanu, Oklahoma 
City. Okla 

I Now Elarn as High as $100 a day 

I Took yotir course two years ago. Was earning $16 
a week clerking. Am now selling many of the largest 
firms in the U. S. 1 h.ive earned more than $100 in a 
day. You secured mc iny position. Our Sales Manager 
la a graduate of yours. — J- lie Bonis, Chicago, lU. 

Earns $1,562 in Thirty Days 

yfy earnings for the pa."*! thirty dn>n are $1,562. and 
I won Second Prize in March although 1 only worked 
two weeks during that month. — C. \V. Campbell. 
Greensburg. Pa 

Earned $1,800 in Six Weeks 

Af Foon as I received a letter from you and your 
litrratiirc. I knew tliat I was on the risht track and very 
■oon after I applied for a poyition as a Salesman to one 
of the firms whom you informed mc were in nee<i of a 
SalCiiman and to whom you had recommended me. 
As noon an they received my application, which was by 
mail, they wired me to come for an appointment which 
I did, with the result being that I sold my service to 
them in about thirty minutes, took a territory in 
lllinoi!* and Wisconsin and made a success of il from the 
very first week. 

?rom that time on I have been what misht be termed 
n«« a "high pressure" Salesman, sellins lines where nine 
out of ten Order Takers would fail. I liave sold goods 
in a highly successful manner in nine or ten States, both 
North and South. My earnings for March were over 
$1,000 and over $1,800 for the last six weeks, while last 
week my earnings were $356.00, I travel eleven 
months out of the year, working five days each week. 

The N. S T. A. duK me out of a rut where I was 
earning less than $1,000 a year and showed me how 
to uiake success. — J. P. Overstreet, Denison, Texas. 



In addition to this remarkably efficient course of 
training, the N. S. T. A. maintains a Free Employ- 
ment Service to help its Members to jobs in the lines 
for which they are best suited. This in itself is of in- 
calculable value for it allows the prospective salesman 
to make a complete survey of the selling field and to 
select the work which most appeals to him. 

Salesmen Are Needed — Nowl 

Get out of that rut! Work for yourself! Sales- 
manship is the biggest paid of all professions. Just 
because you have never sold anything is no sign 
that you can't. We have made Star Salesmen of 
men from all walks of life, with no previous selling 
experience. These men have jumped from small 
pay jobs to big selling positions and handsome 
incomes. The same training on which they founded 
their success is open to you. You can follow in 
their footsteps. Why don't you get in a class with 
men who make real money? Never before have the 
opportunities been greater. At least you cannot 
afford not to investigate the great field of selling and 
sec what it offers you. It will only cost you a 2-cent 
stamp and the facta and proof you will receive will 
surprise you. 

Free Book on Salesmanship 

Just mail the coupon or write for our free Illus- 
trated Book. "Modern Salesmanship," which we 
will be glad to send without any obhgation on your 
part. Let us prove to you that regardless of what 
you are doing now, you can quickly become a Star 
Salesman. Let us show you how you too can step 
into the ranks of these big money makers of busi- 
ness. See how easily you can learn this fascinating, 
big pay profession at home in your spare time. Learn 
what we have done for others and what we stand 
ready to do for you. Don't put it oif until to-morrow 
— write us to-day. Every hour lost keeps you that 
much farther from success. Mail the coupon at once 

National Salesmen's Training Association 
Dept. I5-B, Chicago, 111., U. S. A. 



National Salesmen's Traininsf Association 

Dept. 15-B, Chicago, III., U. S. A. 

Please send me, without any obligation on my XHUt, 
your free Book, "Modern Salesmanship." and full Infor- 
mation about the N. S. T. A. system of Salesmanship 
training and Employment Ser\-ice. Also a Uat showing 
lines of business with openings for salesmen. 
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Get This Bist Class Radio license 

(l/ou Can Earn Big Money With It 

THE best paid positions in Radio go to the men who hold the Government's Com- 
mercial License. The radio men on every ship, in every land commercial station, in 
every broadcasting station, must have one of these licenses. Every radio inspector 
must pass the first-class license examinations. Engineers, mechanics, installation and 
maintenance experts must all of them own a Government First-Class Commercial License. 
It is every radio man's ambition to get a license, not only because it is the highest mark 
of honor he can get but because it also opens to him all the wonderful opportunities in this 

freat profession, 
^mmett Welch of Peculiar, Mo., Radio Salesman, earns $300 per month and expenses paid. 
Merle M. Wetzel, while taking our course, was advanced from a lineman to Inspector in the 
Engineering Department of a Public Service Co. with a big increase in salary. George 
Staffa, cis operator aboard ship, averaged $125 a month with all expenses paid. Read in 
the panel of the fine salaries paid in all the wonderful positions open to you as soon as 
you get the Government First-Class License. 

Win Your First Class Government 
license This New, Easy Way 




The National Radio Institute, America's first 
and largest Radio School, has devised a remark- 
able new method that makes it easy for you to 
win your license. No previous experience in 
electricity or radio is necessary. Lessons, so 
fascinating they read like an interesting romance, 
take you step by step through the whole won- 
derful science of radio. Spare time study at 
home prepares you in an amazingly short time 
to pass the government examinations, so you 
can get one of the fine jobs waiting in this great 
field. 

Prominent radio experts give you personal in- 
struction and advice. They grade your papers, 
answer your questions, give you every help you 
want so you can qualify quickly. The diploma 
we give you upon completion of the course, 
counts for 5 to 10 
— - — — — credits on all gov- 
National Radio v ernmcnt license 

Institute, Dept. 12B, V exammations. 
Washington, D. C. ^ v ^^^e most 

„ . , , , ..r, N. impor- 

Send me your free book, How to ^ 
Learn Radio at Home." with full par- V 
ticulars about the opportunities in radio. ^ 
and how you will quickly train me in myspare 
time at home to win a Government First-Class V 
Commercial License. Also tell me how your free 
Employment Service will help me to a position. 

Name Age 



requirements for a commercial license is a 
knowledge of the Radio Code. One of the most 
extraordinary features of the Institute's com- 
prehensive course is the four patented instru- 
ments, invented and owned by the National 
Radio Institute, give you the practical training 
in radio operation, installation, maintenance and 
repair which you must have to become an expert. 

Four Radio Instruments Free 

Among these instruments is the wonderful Natrometer. 
said by experts to be the most perfect device ever in- 
vented to teach the Radio Code. With this amazing 
machine you quickly learn how to send and receive code 
with all the speed, the accuracy and precision of a trained 
expert operator. No' vxtra equipment is necessary. 
Simply connect a dry cell, adjust the head-phone, wind 
the motor, and for twenty min- 
utes you can listen to a repro- 
duction of the code-work of two 
of the most expert trans-Atlantic 
operators. 



tant 



Interesting Book on 
Radio Free 

Get into this fascinating pro- 
fession now. The field is wide 
open; thousands of positions 
are open. Find out at once 
your opportunities in radio. 
Send for the interesting free 
book, "How To Learn Radio at 
Home." which gives complete 
details of the plan by which the 
National Radio Institute quali- 
fies you quickly in your spare 
time at home for a Government 
Commercial License. If you 
are sincerely ambitious to 
\ win success and wealth 
in radio, send the cou- 
S, pon. or a postcard. 



Pick Out the Job You Want 
We Will Help You Get It 

This Is a brief list of the po- 
sitions in the Radio field today, 
and the aalaricB paid* 

Radio Mechanic. $1,500 to 
t2.000 a yc-ir. 

Radio Inspector, tl.SOO to 
J3.000 a year. 

Radio Auditor. tl,20a to 
$1,800 a year. 

Radio Salesman. $2,000 to 
$S,000 a year. 

Radio Engineer. $3,500 a year 
and up. 

Radio Executive, up to_$10.000 
a year. 

Radio Aid. $6 to $10 a day. 
Radio Draftsman, $7 to $10 a 
day. 

First aass Ship Operator. $105 
a month, all expenses paid. 

Commercial Land Station Op- 
erator. $150 a month and up. 

Broadcasting Station Operator, 
$125 to $250 a month. 



$UCeEEOEO IN SETTINa llOEMtE 

I h.ive taken the Radio Course from 
you by correspondence and have fin- 
ished it. Now I have succeeded in get- 
ting a commercial first grade license. 
1 can operate most any spark station 
atul can also operate an arc and tube 
transmitter. CHARLES ROSSI. 
31 Runyon Ave., Yonkers, N. Y. 

SEn $165 il MONTH 

I am the only operator on board the 
"Lake Tulare" and receive a salary 
of $|25 a month, with an additional 
$3 a day food-allowanc*' while in port, 
totaling a cash pay of approximately 
$165 a month. 

LEO. A. GOLDBLATT. 

BaltUnore. Md. 

IN CHAIBE OF RADIO DEPARTMENT 
AND AOVERTISINQ MANAGER 

I presume that you are somewhat In- 
terested in the amount of success the 
graduates of your school attain. The 
degree of success which your graduates 
arrive at is a criterion by which the 
school is judged by others. As vou 
know I completed your prescribed 
course in Radio Telegraphy and Radio 
Telephony on July 21. 1920. At the 
present time I have complete charge 
of the Radio Department of True & 
Blanchard. Inc.. of this place. This 
firm deals both retail and wholesale 
in Radio Equipment and Supplies. I 
also have charge of the advertising of 
The Vermont Radio Company of this 
city. REGINALD T. ALBEE, 
Advertising Manager, 
Vermont Radio Company. 
Newport. Vermont. 

EMV TO an QOOO Wl 

Only a short letter to let 
you know that I am stUI on 
board and waiting for the ship 
to sail. Tell your students for 
me that a man with a license 
has no trouble obtaining a 
good position. Believe me. a 
job like this Is worth a good 
deal of studying. 

L. M. WARING. JR.. 
S. S. Lake Famey. Norfolk,\'a. 

$7.00 A DAY At OPERATOR 

Just sailed this morning for 
Norfolk, where we are to get 
a load of coal. I haven't 
much to do on board, and 
when in port not that much. 
I get $7.00 a day when in 
port, and can sleep on the 
ship. Not bad at all. 

REVERE B. GIIRLEY. 
On board S.S. "Lake FIgart." 
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He Never Amounted 
to Much in School — 

out Look oi Him Todx^! 




" ORT of a nobody in school, he was. 
Not stupid — just a drifter. He seemed 
born to be merely a cog in the world's 
machinery. No one would have given him a 
second thought if suddenly he hadn't begun 
to rise in his job, and go up and up — . Look, 
he's coming in." 

Burroughs, the speaker, raised a warning 
finger. The busy room had hushed. Twenty 
men's unfinished arguments, questions, chal- 
lenges, seemed to hang suspended in the air. 
The entire convention, obviously sincere and 
terribly in earnest, silenced half-spoken words 
and faced about the huge mahogany table, tense 
with eagerness. 

There had entered the turbulent room the 
man they awaited — the man who was to lead 
these distressed, perplexed men by sheer force 
of his superior mental skill — who was to sway 
them to one common idea, one concerted 
action, one single, sound, successful purpose, 
and transform their impotence into Power. 

He was not an awe-inspiring figure to look 
at. But his personality dominated. With 
perhaps one-fourth the schooling of those 
around him, he faced them with quiet assur- 
ance and perfect poise. 

He looked silently but understandingly into 
their upturned faces, and, as if by the miracle 
of his smile, excitement changed to calm. 

"Gentlemen," he said (and you could have 
heard a pin drop, "I am happy to tell you 
that our problem is solved." 

Then, without notes or memoranda, without 
the sHghtest trace of effort, he swung into 
what he had to say. He stated the case. He 
dissected the complex and analyzed it into 
the simple. He discarded the futile. He 
weighed the essentials in every aspect of re- 
lated value. Doubts were dissipated, objec- 
tions swept away by the clearness of his logic, 
the power cf his reasoning. Swiftly, irre- 
sistibly, he led up to the one and only solu- 
tion, presented it with mighty force and 
stepped down amid a roar of applause the like 
of which I had never heard. 

**•**• 

When I met this marvelous man again — which 
you may be sure I did the first chance I got — he 
rather took my breath by saying in his quiet, 
modest way in the midst of my congratulations: 

"You are not fair to yourself to praise me for 
something you can do as easily as I. We both 
have normal native ability. And with that any 
one can do what you mistakenly praise me for. 

"You don't believe it," he continued. "Suppose 
I illustrate. Isn't it true that you know people 
who succeed better in your field of work than 
you? Have these people more than your original 
ability? Not at all. Well, then, isn't it plain 
that they succeed better simply because they 
have trained their minds to work better?" 

He pressed a little book into my hand, said 
"Think it over" and "Good-bye," and was gone. 

I stood there doing perhaps the first real think- 
ing of my life. Here I was striving for success. 



yet doing nothing to strengthen and develop 
my mind, the only part of me with which I 
could hope to win. I was no more efficient 
mentally than a month ago — or a year ago. 

I had not even taken a hint from the office 
bookkeeper, who, by acquiring the easily-learned 
habit of adding two columns of figures at once, 
had speeded his work and raised his salary. 
I was standing still. I was that biggest of all 
fools — the man who fools himself. 



TTie Secret of Mental Power 



That evening I studied the little book "The 
Secret of Mental Power." the most interesting and 
mind-spurring book I have ever read. It showed 
how the great tragedy of modern life is that 99 out 
of every 100 have an equal chance to win — but that 
less than one in 10.000 ever learns to use the brains 
that Nature gave him. 

It showed how there can be no investment of 
time and money that pays such large and certain 
dividends as development of the ability to think 
straight. It went on to tell of a marvelous course 
in mental clearness and accuracy, prepared so that 
you or I can train ourselves, simply and easily, ia 
odds and ends of spare time that now go to waste 
— ^a course so practical in character that it can be 
applied day by day directly in our work and to 
our immediate advantage and profit. 



New Pleasure in Living 



By methods as fascinating as a delightful game 
you learn to understand yourself by self-analysis. 



TbeSecret 



Get This FREE BOOK 

— if you want to know: 

How to analyze yourself 

How to awaken "pep" 

How to establish habits of thought 

How to end fears and worries 

How to adapt yourself 

How to use your temper 

How to concentrate without effort 

How to win an argument 

How to overcome self-consciousneM 

How to make a mental store house 

How to size-up, judge and foresee 

How to master important problems 

How to enjoy your career. 



You pick up the keys that some day will open a 
wealth of personal mind-powers you never knew 
existed. Your interest in life wakes up. You are 
encouraged. You feel a sudden all-conquering 
desire to develop your mind to the highest possible 
degree. You are happier than you have ever been 
before. 

With this new incentive of courage and confidence 
you begin to acquire the thought habits that are to 
become the ready-laid tracks upon which will travel 
the mental quickness you so much desire. 

While others grope, wander and reason in cirdea, 
you begin to think systematically, clearly, straight 
to logical results. Instead of holding you back by 
its uselessness, your mind becomes your willing 
slave, making you master of your greatest proln 
lems, equipping you to grasp the opportunities that 
come to you, and to create opportunities of your 
own. 

Just a little more skill in right thinking, just the 
10% to 20% of additional mental skill which sep- 
arates the small mind from the great, and you have 
equipped yourself to be somebody and to get some- 
where. The greatest thinkers the world has ever 
known have barely scratched the surface of the 
latent powers the average mind contains. 



Get This FREE Book 



"The Secret of Mental Power" is published by 
the Independent Corporation. You can have a 
copy free on request. No matter what your age, 
your occupation or your education, you should 
read it. It is the most inspiring, encouraging book 
ever written to those in every walk of life who have 
within them the spark of ambition to get ahead. 

Don't undervalue this book because it costs you 
nothing. It is a small book — you can read it in 
twenty minutes. But within its .12 pages is ex- 
plained the most practical common-sense system 
of constructive thinking, the easiejt and quickest 
method of mind-building ever discovered. 

The fact that you have read thifi far proves your 
desire to improve your mind. Don't let this desire 
come to nothing at the moment when you have but 
to write your name to receive, without cost, infor- 
mation that has proved the turning point in hun- 
dreds of careers. 

You have everything to gain — nothing to lose. 
Mark the coupon. Or send a postal. But do it 
NOW. Independent Corporation, Dept. RM-772, 
\S West 37th St.. New York. 

FREE BOOK COUPON 



Independent Corpontion, Dept. RM-772. 
15 West 37lh St., New York. 

Gentlemen: Please mail me immediately — with- 
out fexpense or obligation of any kind — a copy ol 
your free book, "The Secret of Mental Power." 

Name 

AddreM 

City 

Pop. Science 2-23 




8 



Popular Science Monthly 




Making Opportunitie 

fefi^Papular Science' IR^eader 



Rate 25 Cents a \^'ord. Advertisements intended for 
the April issue should be received by February 5th 



AUTOMOBILES AND ACCESSORIES 



PATKN rs —Write for free IHustratcd Ciuidc I'ook i nd 
Evidence of Conception HlanK. Send modtl or skeicb 
and deacription of invention for our opinion of its patent- 
able nature. Hiyhest rcfcrente. Rcflsonable terms. 
Victor J. Kv^na & C'onipnny, ISn Ninth. V iiBhirpton. P C. 

AUTOMOBILIC owners, tianiKeinrn, nicchnnira, send 
today for free copy of this month's issue. It conluins trlp- 
ful. instructive information on overhauling, tuition troi]bU<s, 
wirini?, c:irburetorB, storage batteriea, etc. Over 120 padres, 
illustrated. Send for free copy today. Automobile Digest, 
Hutler RIdg.. Cincinnati. 

BARGAINS— R'ldiitora — Sport Bodies at bargain prices. 
State m.ike and mnrlol required. Wabash Radiator Co.. 
1117 Wuh.isn Ave.. SK.. fThiraco. 



FORD ACCESSORIES 



SPEEDSTER fans— sec "Red-i-Kut" «d pnge 115. 

CYCLO "Dynamic" proWdes remarkable solution of hot- 
ipot problem. Cyclo Manifold Co., CbcBtnut St.. Akron, 
Ohio. 

FORDS run 31 miles on njillon gasoline. Other cars show 
proportionate sivinsi. Wonderful new carburetor. Starts 
easy in col ieat weather, l ita any car. Attiich yourself. 
Money back guarantee. Sent on 30 dnys trial. Agents 
wanted. Air Friction Carburetor Co., Dept. 3222, Dayton, 
Ohio. 

FORD owners, rlon't ruin your car by leaving it chatter. 
Correct 8 tme by installing Bredur's Ball Shim. Price $1.10. 
Write for inform itiori. Nic Uredar'a Son Mfg. Co., Rock' 
Island. III. 

YOUR Ford coil box made water proof for fifty cenU 
Guaranteed against shorts for life of car. Complete in- 
structions given. Rcxray Auto Supply Co., 629 First 
National Bank Bldg.. Chicago. Tllinots. 

ELECTRICAL 



BLIFEPRINTS. Electrical connecting diagrams. Par- 
tlcuUrs free. Samplee, 20c, Charles Chittenden, S3024 
Matthews. KansjiH City. MisBouri. 



DETECTIVES - Excpllent opportunity. . Fiiscinaling 
work. Experience unnei-essary. I'artiruiara free. Write 
American Detective Sy.^trni. li'fis Broadway, New York. 

C.\SH for old cold, pl.itinum. silver, diunioDds. Liberty 
Bonds, war, thrift, unused postigu stiiin[>e. false teeth. 
Magneto points, jobs, any valuables. Mail in today. 
Cash sent, return mail. Oooda returned in t«n days if you're 
not sati^ned. Ohio Smelting Co., 309 Hippodrome BldK-, 
Cleveland. Ohio. 

W.ANTKD —Representatives in every factory in the 
United States. Popular Science Monthly. 226 West 39tli 
Street. New York. 

WIRELESS 

MEMORIZE the code in three hours by Coryrton Snyder 
Code Method, C;iiarantec<l. One week trinl. Send $1.00 to 
Corydon Snyder. Hfil So. Rldtieland, Oak Park. IlUnola. 

DUPLICATING SERVICE 

"MODICRN" Duplicaiora save Time. Labor and Money. 
Gets Businena. Reprodut:eB Tyi>ewritten or Penned Let- 
ters, Drawings. I.^s3on8. Music. Menus, Bids, Notices, 
Spccitlcations. Maps or anything in one or more colors. 
Prints TWO per minute. Special sale on. 30 Da>-8 Free 
Trial. $2.25 up. Booklet free. J. V. Uurkin-Ucevcs Co., 
Pittsburgh, Pennsylvania. 

TRADE SCHOOLS 

IC.-VUN more money —Learii hifui p.iiiiting, scenic imintiug. 
Sbowcard writing, auto paintini;. pai>er hanging, drforuliiig. 
graining, marbling, at Chicago or at your tonie. Cliicago 
Painting School. 157 Weat Austin Avenue. Chicapo. 

LABORATORY AND CHEMICAL 

STOP, look, listen: Your cUemical or electrical problem 
Bolverl complete. Five Dollars. Write me, W. Stedman 
Richards, Consulting Chemist, Box 2102, Boston, Massa- 
Chusettfl. 

CHEMU7.VL iminters (illustratedl for six months and 
chemical outfit - forty cents. The \\ right Laboratory, 
Caldwell. New -lorsey. 

EXPEHIMKNTEUS. Complete siipplies for the chem- 
ical laboratory. Catalogue 5c. Nationpl Scientific Sup- 
ply Co.. 2tl Pena-^ylvania Avenue. WoBhincton. D. C. 

TELEGRAPHY 

WANTED —Voun.; men an;l women to learn Morse iiltd 
Wireless Telegraphy, Riiilroads 'intl \\ irrleiw ConiT):inies in 
great neei of operators. We teach you quickly, and procure 
position.^ at big salaries. Great opportunities for advance- 
ment. All expenses low, can earn part. Write today for 
free catalog. School established 1R74. Dodge's Telegraph 
Jnaritiite. O'leen 'itrect. Vn|narrii»o. Tnrtifinn, 



MANITFACTURING 

WK manufacture anvTMng, drsign and build special 
machinery, develop inventions, build models, make drnw- 
incfl of every description, our facilities the beet. Write 
fn<- booklet. R. Q. Clyue EDgiDcering Co., Bt. Louis, 
Missouri. 



FORMULAS 



FREE — Formula catalog. Laboratories, 4C00 Boylsion 
Buildipg. Chicago. 

3.500 FORMULAS, recipes, trade secrets. 424 pages, 
$1.00. Hillside Laboratories. 70.'iD South Winchester, 
Cliicaso 



FORMULA catalog free. 
York. Pennsylvania. 



C A. Luti, Apartment 241, 



1-ORMUL.AS ot ibe better sort. Write for our free 
catalog. National Scientific Laboratories, 213 North Mon- 
roe. Richmond. Virginia 

FORMULAS— All kinds Catalogue free. Bestovall 
Laboratories. 4047-PF North Whipple. Chicago- 



STAMPING NAMES 



MAKE $19.00 hundred stamping names on key check, 
Send 25c for sample and inatructiona. PS Keytag Company, 
CohocB. New Y'ork. 

MOTORS, ENGINES, MACHINERY 

PULLEYS, grooved and motor. Reducing gears. Light 
transmission machinery. Send for catalog. Winfleld H. 
Smith. Lock Street. HufTalo. New York. 

dntiKMiriiMnMiiiiiniitMnHmiinMiiiiiiiiiiitiiMiiiiiiiuiiMiiuiiiiiiniuiiiiiiiitiiitiiMiiiiti: 
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ADDING MACHINES 

FREE trial, marvelous new adding mucliine. Adds, 
subtracts, multiplies, divides, autoniaticully. \\«rk etiu.ila 
$350,00 machine. Price only $15.00. Siieedy. durable, 
handsome. Five-year gtiarantee. t'sed by largest ror- 
jwrations. AVrite today for catalog and free trial offer. 
Lightning Cnlculntor r p.. Dept O. C'.rand Rnpi^ls. Mich. 



LETTER SPECIALISTS 



UETTER businms letters: M ike busy men take notics. 
Lelterfl written - processetl — mailed. Harvey Ij-tter Ser- 
vice. Br euton. Al'ibama. 

MOTORCYCLES. BICYCLES. SUPPLIES 

DON'T buy a bicycle motor uttftchmeni until you get 
mir catrdomie and prices. Shaw Mfg. c:o.. Dept. 4. Gales* 
burg. Kins 

I,ARr;EST slock of new and u«>d motorcycle parts and 
accessories in the world at your dispos'»l via Uncle Sam's 
mail Write for quotations. Nfotorcvcle Parts Mfg. Co., 
2030-30 Wabash Avenue. Chicago. Illinois. 



RADIO SUPPLIES 



THE Worlds Best Crystals: M.P.M. (unmounted) (all- 
fiensitive; 25c, Milhon Point (mounted) 2&c; Radioclte 
(mounted) 25c, Silicon (mounted) 25c; Dubilier Du Tec 
30c; The abo\e in dozen lots S2.50. Imineible IroductA 
Co.. N. state St.. <'hicagO. 

AMPLit lER. Our oiit 8ti.ce rowtr tube iimplifler when 
usc<) in addition to the rt^ular tvo stage amplifier will gl\'e 
purpriaing results, remarkably free from distortion. Write 
for descriptive matter of our one, two, and three-fit age am- 
plifiers Centn l Mfg. < o.. I r irfield. Iowa 

RADIO and electrical supplies. Send for free monthly 
bulletin of bargains. Holmes Electric Co.. Ubertyville. 
Illinois 

INVINCIBLE Junior Set. Complete. Thise sets include 
bead phone (2400 ohms); necetsary vire lengths; iusulatora; 
ground clainiw; ducon plug, or serial wire, if preferred. 
$10.00 complete. Invincible Products Co., 150 N. Stale St., 



Chicaco. 



HAVE you seen it? My unusual, fully illi;ntrntrd radio 
catalog is completed. Only a dime. K. F. hiBlcy, t-iaing 
(irove. Minnesota. 

A VACUUM tube hospital. We repair vacuum tubes end 
guarantee them to work. Dealers, agents wanted. George 
P. Porell Co.. Inc.. Dept. P. S.. West Somerville. Mi sb. 

THE World's Greatest Value! Hinidrt ds of Customers 
sritisbed 100 i»er cent. The Invincible AudioLa Set. No tube 
distortion. No shrieking sounds. You hear nil broadeiist- 
ing — 35 miles! No outside aerial needed — Ducon plugl 
$20.00— complete. Everythirg neccesory for instant use. 
Do not confuse this set with the ordinary crystal set. It li 
incomparable— in a claas of its own. Invincible Producta 
Co.. l.*0 N. Ht.ato St.. ChiragO. 

FIFTY complete book-upa. from crystal set to lateet 
Armstrong aupcr-regeueralive receiver, clearly illustrated 
with descriptions. 20 cents. Weetboard EnKineera, 309 
Canal Street. New York. 

RADIO SUPPLIES. Make some real money out ol 
the Radio Boom. Sell to radio dealers the "Stendard Ra(^io 
Guide." the ONE necessary radio book. Write today lor 
rates, samples and territory. I'opular Science MontLly, 
225 West 39th Street. New York, N. Y. ' 

AMERICAN MADE TOYS 



MANUFACTURERS on large Scale. r.l60 1 on eworkert. 
wanted to manufacture metal toys and novelties. Mil- 
lions needed of barking dogs, wag t: il puts, wild unln.i.le. 
aulomobilee, Indians, cowboys, baseball playcis, cannone. 
toy soldiers, crowing roosters. Statues of 1 iberty minia- 
ture castings of capital, bathing girl souvenirs iind othere. 
Unlimited possibihties. Guaranteed casting foims funv 
ished manufacturers at cost price from $5.00 up witb 
complete outfit. No experience or tools neceaaary. 
Thouflands made complete per hour. We buy goods all 
year and high prices for finished goods. Caeh on delivery, 
contract orders placed with manufacturers. Catalog and 
Information free. Correepondence invited only if you menn 
busine^. Metal Cast Products Co., 1600 Boston Road. 
New York. 

AVIATION 

LEARN to fly. At Home own your own plane. Small 
cost. Become an aeronautical exjjert. Lay, 3727 Saybrook, 
Cincinnati. Ohio. 

PROPELLERS for aeroplane propulsion. 5-foot diam- 
eters. $12; G-foot for Fords. Sl5; others in proportion. 
Motorcycle sleigh blueprints, 75c. Ford Bizc. 51.0(i. Ficturee 
free. Criiwford Motor and Aeroplane. Long Beach. C; lif. 

BOYS buihl mo. lei aeroplane at small cost. Write for cir- 
culara. Aero Shni>. 'M^rA) Hurlbui Av<v, Detroit. MiehigiiD. 

INVENTORS ilesiring information write for our 
Illustrated Guide Book and Evidence of Conception Blank. 
Send model or sketch of invention for our opinion of Ita 
patentable nature. Highest references. Prompt service. 
Reasonable terms. Victor J. Evans & Company. 151 
Ninth, Washington. D. C. 

FOR THE HOME 



GRANDFATHEit clock works, $5.00. Build your own 
case, indtruciioiis free; make good profits selling your 
friends. Clock works with chiiucs for old or new cnseft. 
Write for full particulars. Clock Co., Nicetown. Penn- 

sytvania. 

C^AND Y making, fruit cake recipes taught by mad tor 25o, 
J. I,. Bernanl. River Desert. P. Cj. 

MR. ADVERTISER: Ask toiliiy for a copy of the 
"Quick-Aclion Advertising Rate Folder." It eonlnine 
some really imimrtant facts which will prove interesting 
and valuable to you. It also tells "How You Can Uee 
Popular Science Monthly Profitably." Y'oud hke to 
k now. wouldn' t you'.' M ana get Cli? ssifler 1 A d vert ising, 
Popular Srienre Monthly. 225 Went 'MitU Street. New YorlL 

MODELS AND MODEL SUPPLIES 



WE make working models for inventors and expert- 
mental work, and carrv a complete stock of brnss gears and 
model supplies. Send for catalogue. The Pierce Model 
Works. Tinley Park. TlUnois. 

MODEL making and experimental work: modem shop, 
expert workmen. Manufacturing. Lamson Model ana 
Experimental Works. r>25 W. .Tarkaorf. Chicago. 

FOR BOYS 



MOUTH-ORGAN Instructor, 25c. Play In one hour. 
Boxing instructor. 25c. Minstrel Show Guide, 10c. Emmt 
Publisher. Bowling Green. Obio, 
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Great Shops of 




THE whole world of electricity is open to the Coyne trained man. He is trained completely. He 
can make big money as Power Plant Operator, Superintendent, Telephone man. Construction worker, auto, truck or 
tractor electrician, battery man, radio expert, or he can go into business for himself as electrical contractor, dealer, 
auto ignition or battery expert and make from $3,000 to $20,000 a year. Hundreds of our graduates today are making big 
money and you can do the same if you grasp this opportunity — act now. Send for full particulars today. 

Learn in 3^ Months 

Earn $150 to $400 Per Month 

No books or useless theory. You are trained on $100,000 worth of electrical 
equipment. Everything from door bells to power plants. You work on mo- 
tors, generntors, house-wiring, autos, batteries, radio, switchboards, 
power plants— everything to maJce you an expert ready to step right into 
a position paying from $45 to $100 a week. Learn electricity m the elec- 
trical center of the world. Send coupon today for free catalog. 

Radio Course FREE! 

We include the following free with the regular course: 
<1) A complete course in auto, truck and tractor electricity and storage 
batteries. Greatest ouUay of auto electrical and battery equipment 
in the country. 

(2) Course in Radio— the marvel of the age. Constructing, installing and 
operating. You can build your own wireless telephone set. 

(3) A life scholarship in the Coyne School. You can stay as long as you 
wish and return for further training at any time in the future. Theaimof 
the Cov-ne School is to turn out men completely trained in all branches 
of electricity— capable of succeeding in the highest paid positions. 

EARN WHILE YOU LEARN. We help students to secure jobs 
to earn a good part of their expenses while st udying. 



Forced Into 
Lai^er Quarters 

The Great Shops of Coyne with $100,000.00 worth of electrical ap- 
paratus has moved into larger and more spacious quarters. The in- 
creased popularity of the school and a tremendous influx of new 
students simply forced us to move. Why did thishappen? It happened 
because Coyne Jias been the most successful institution of its kmd in 
the world. Coyne men were well trained — they learned electricity 
thoroughly— they went out into the business world and were success- 
ful— these men told their friends. With this solid foundation built 
over a period of years, during which time over 10,000 men were suc- 
cessfully trained and graduated, Bennett Wellington Cooke has real- 
ized his greatest ambi- 



tion — a larger and 
greater Coyne 
where all might 
be accommo- , 
dated. M. 



Here in these large, light, 
airy quarters, you will 
find the finest equip- 
ment and best train- 
that money 
buy. 




FREE"^ 



■^1 



:9 B. W. COOKE. Prasldant 
Coyiw Trad« and 
EnsinMrtns Scbool 
1300-1310 W. Harricon St. 
^- Dapt. 1362 Chicago, III. 
^ Dt-'iir Sir : Please Bentl mo fre« 
, . , # your biK catalOR and full par- 

Don t delay a minute — send that / tipuiam of your epeciai offer of 

coupon in right now for our big / thr«, extra coorae.. 

free catalog and full particulars f 
of this wonderful offer. Act now! 

^ A'am0 ..........M 

B. W. COOKE, President f 
Coyne Trade and f 

Engineering School f Addrm 

I300-I3I0 W.Harrison Street / 
Dept. 1362 Chicago, lU. 

. y 
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"Wonderful _ 
Opportunities" 

A.A.Quintana ^^r^ .^m. 

One of Hundreds iKil^siLl' r'X' 
of Successful ln|m'""*=^ ^■ 
Graduates 




DC A RAILWAY 

DLTRAFFIC INSPECTOR 



Earn Up to $250 a Month 

EXPENSES PAID 

You are wanted for this fascinating 
profession — we must train more 
men for many positions open. 
Unlimited opportunities — field un- 
crowded. You come in contact 
with railway executives. Travel 
or remain near home. Pleasant, 
healthful, out- 
door work. 

Position 
Guaranteed 

paying at least 
tllOa month and 



Guarantee 

Our guarantee states 
that tuition will be re- 
funded to you. if upon 
graduation, position is 
not obtained, paying at 
least *nO per mo. 




expenses. Read our Guarantee Notice. 
You take no risk! Prepare in 3 months' 
spare-time study at home. Simple, easily 
understood instructions which you quick- 
ly master. 

Read What A. A. Quintana Says : 

"I thought it was about time 
to be expressing my appre- 
ciation for the training and 
courtesy that you and your 
school ha\e given me, and 
the wonderful opportunities 
one has after receiving a di- 
ploma from your school, 
which means a well trained inspector and 
Success. 

"Since I left New England 1 have been 
working here in New York and it's already 
a year, and the manager is well satisfied 
with my work and I have already a good 
advancement in salary." 

Send for Particulars TODAY 

Get our free Booklet No. 0-983. Here 
is a business with a real future. Don't 
wait — send coupon NOW. 

Standard Business Training Inst. 
Buffalo, N. Y. 




STANDARD BUSINESS TRAINING INST., 
Buffalo, N. Y. 

Send me. entirely free. Booklet No. D.-0R3. 
giving full particulars about course in Railway 
Traffic Inspection. 



Name. 



Street. 



City 



ASTROLOGY 



ASTROLOGY reveals. 2000 word trial readiuR only 10c. 
Choice of two questioiLS cousidered free. Slate liirthdate. 
Profeaaor Audrey. Section P-S Box 834JWa8liiiigton. n. C. 

MR. ADVERTISER: Ask to-<Liy for a copy of the 
"Quick-Action AdvertifliuK Rate Folder." It conlaiiis Bome 
really important facta which will prove interesting and val- 
uable to you. It alTO tells "How You Can Use Popular 
Science Monthly Profltably." You'd like to know, wouldn't 
you? Manager. Claasifled Advertisiof;, Popular Science 
Monthly. 225 West 39th Street. New York. 



HOROSCOPES 



YOUR horoscope covering full year 50c. Includes an 
extensive reading, valuable daily guide, large pletoriiil chart, 
and special forecasts for each month. Scientific, complete. 
Try it! Money back if diBsatlsfled. Give blrtbdate. Ad- 
drefta L. Daniels. Flatbuab Station, Box 32, Brooklyn. New 
York. 



COMPLETE Ufc Reading 35c. 
Neuroenon Co., Goahen. Indiana 



Give birthdat«. 



HOHOSCOPB Showing talents, suitable occupation, 
affinity, etc. Send 10c, birthdate. St. Germain Society, 
Sharpsburg. Pennsylvania. 

YOt'R horoscope, busineas. changes, social, matrimonial 
prospects. Send birthdate and 10 cents (Rtamps) tor re- 
markable test reading. Zanya. 202-H West lOStb Street, 
New York. 



OFFICE DEVICES 



.M)r>RESSING machines, multigraphs, duplicators, 
folders, check writers, sealers, dictating machines, at about 
half new cotit. Pniitt. I70-Z North Wells. Cliicago. 



MISCELLANEOUS 



RAZOR Blade Pocket Knife— Money easy made by 
selling a handle for an old discarded safety blade. Sample 
mailed to aKcniA on receipt 2Bc coin or stamp. A. Tubba ft 
Company, fifi Plummer, Hammond. Indiana. 



STOLEN auto, make this device yourself at home in few 
minutes, attach to auto and prevent thief. Drawings and 
instructions for m-iking SI .00. Tangley Supply Company, 
Muscatine. Iowa. 



ALL wool knitting yarn for EuUe from manirfacturer at 
9.5c. Sl.35. Sl.fiO per lb. Free samples. H. A. Bartlclt. 

Harmony. Maine. 



M A K K interealing new friends through Jolly letters. 
Send stamp. Betty Lee. Inc., 4254 Broadway, New York 

City 



MR. ADVERTISER: Aak to-day for a copy of the 
"Quick-Action Advertising Rate Folder." It contains 
some really important facts which will prove interesting 
and valuable to you. It also tells "How Vou Can U.so 
Popular .Science Monthly Profltably." You'd Hke To 
know, wouldn't you? Manager Classifled Advertising. 
Popular i^rienee Monthly, 225 West 30th Street. New York. 



ADVERTISING 



ADVERTISINCJ rates for magazines and weeklies free. 
Chnrles A. Lutz. Apartment 241. York, Pennsylvania. 



ADVERTISE in 24 metropolitan dnilies, 25 words. «15. 
Helpful Ciuide listing 1000 publications. 4o stampa. Wade, 
Baltimore Blilc. Chir-itro, 



INCH OLsplay advertisement. Ifil magazines. 
5)5.00. Woo'l'.s Populir Service. Atlfintic City. 



P.\SCH.\I,L'S pictures— cuts — make advertising pay! 
sterner Bnililine. Marion. Ohio 

ADN'ERTISER— Your ad in 100 magazines for 4c per 
word. Sample ropy, lOc. Harley Snell, 1021 State Avenue, 
Cincinnnti. Ohio, 

KEEN producers are my pictorial sales letters, and 
busineas. Moores' Advertising Service, Canaan. New 
ITJtmrya'ifre 

ADVERTISING NOVELTIES 

GOLI> lettered' Advertising-Pencils for you. Buy direct^ 
save entire middleman's profit. Samples free (no agents) . 
Address S. Musial A Co.. 425 Walnut Street. Yonkers. New 
York. 

SCENERY FOR HIRE 

SETTINGS for opera, plays, minstrels. Plush drops. 
Address Amelia Grain. Philadelphia. 

PRINTING. ENGRAVING. MULTIGRAPHING 

LETTF:RHEADS. envelopes, 500. $2.65. Samples free- 
Quality Printery. Marietta. Ohio 

100.000 1 X 2" labels. i:«.00 3,000, $2. Save 30%. 
Wolf Liibels. .qi.ition K. Phil-idelnhia. 

BETTER printing for leas money! Send for our large 
package of samples of hundrefls of items every user of 

Krinting is interested in. Theee samples worth dollars will 
e sent for 10 cents to pay postiige. Ernest Fontus Com- 

pany. 525 Pouth Oenrbom f^treet. fhirauo 

EMBO^iSKD business, persoml Bt;itionery. Samples, 
Ktamp. Daniels p. Comp-my. PittsTon. Pennsylvania. 

225 BONO letterheads, envelopes, billheads, curds, $1.25 
each. Combination. $4. Economic Printery. Leonia. New 
Jersey. 

IS STEEL engraved colored Cbrislmas cards and envel- 
opes for SI postpnid. A large and 12 small, all different 
retail value $2. Letterhead Press. 1451 Broadway. New 
York. 

CARDS printed to order, business or visiting. 50c per 
100. f2..'i0 per 1000. postpaid. McMath Press, Brent. 
Kentnckv 

TYPEWRITERS AND SUPPLIES 



ALL makes rehiiilt. reflnished and guaranteed five .vears; 
t^i••^y days" freo trial allowed. f)livcrs. Underwoods. 
>Tonarchs. Remingtons; others $15.00 up. Send for our 
lists and a^ients* proposition. Typewriter Exchange. 2314 
Unive'^itv Ave.. \'ew Yo-k Cjtv. New York. 

SHOP MACHINERY 

BFCNCH saw table 18"x*20" takes 8" saw. 4" grooving 
head all metal, circular free. Porter. Morrow. Utica. Ohio. 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Action Advertising Rate Folder." It contains 
some really important facts which will prove Interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Prof^Ubly." You'd like to 
know, wouldn't you? Manager Classified Advertising. 
Popular Science Monthly. 225 West 39th Street. New York. 



POULTRY AND LIVE STOCK 



BREED squatM. Book free. C. Rice, Melrose Hlsb* 
lands, 77, Masaat^husetts- 

SPENCER Lurken, half turkey chicken, average 200 
eggs. Booklet for stamp. Z. T. Spencer. R, 1, Santa CruB. 
CaUfomia. 



DOGS. BIRDS, FISH 



GOLD Fish. Importe<! Japanese. Chinese flsh. Artlstio 
aquariums; supplies. Illustrated catalog. Pioneer Gold 
Fish Farm. Racine, Wi.s<-onHin. 

INSURE your vuluble doii. We issue complete cover- 
age contract. Agents wante<l. American Live Stock Insur- 
anee Co.. 120 s. fiih Street. Springfield. Illinois. 



CHALK TALKS 



LAUGH pro.iucing program, $1.00. Circulars tree. 
Cartoonist Balda. Oshkosh. Wisconsin. 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Action Advertisinii; Rale Folder." It contains soma 
really important facta which will prove interesting and val- 
uable to you. It also tells "How You Can Use Popular Sci- 
ence Monthly Profitably." You'd like to know, wouldn't 
you? Manager Claaaifle<l Advertising, Popular Science 
Monthly. 22.S West 39th Street. New York. 

EDUCATIONAL AND INSTRUCTION 

USED correHpoDdence school courses only one quarter 
original price: barBa,in list 1000 courses free: used courses 
bought. Students' Exchange. 47A West 42nd Street, New 
York. 

DOUBLE entry bookkeeping mastered in 00 hours; 
Kuaranteed: diploma. International Bookkeeping la 
stitute, Springfleid, Missouri, Desk 10 

LINCOLN-JEFFERSON University, Home Study In 
Academy College, Theological, Law. Music. Pbarmacjr. 
Business and Graduate schools, leading to degrees. Box O, 
64 W. Randolph Street. Chiciigo. 

TOEPP'S Trade Journal Service. Middlctown, New York. 
List free! Whafa wanted? 

BE a laboratory expert. Earn $300 to $500 a month- 
Interesting extension and resident courses. Diplomas and 
degrees grant4;d. Bacteriology, urinalysis, blood analysis. 
et.c,, quickly and thoroughly taught. 4G-piece outfit free. 
Write today for free 34-page prospectus. Physicians ^ 
Surgeons College of Microbiology, Room 971. 5oO Garfield 
Avenue. Chicago. 



.STUDY bacteriology— become a laboratory expert, 
course interesting, can be mastered in few months at home or 
in school. Good paying positions open. Degree granted our 
graduates. Strhool 13 years old. Send for announcement. 
American College of Bacteriology. 2923 S. Michigan Avenue, 
Chicago. Illinois. 

HYPNOTISM easily learned. Lessons guaranteed. 
Postpaid SI. 10^ Smith Publishing Co., Springfield. Muss 



t:ouRKSiH>NDENCE courscs. Bargain prices. Bul- 
letin lOfil free. Used roursrs bought. Instruction Corre- 
spondence Exchange. 19f>fi Broadway. New York^ 



DI-iVICLOP your ijsychic iwwcrs and become a spirit 
medium- Instructive lesson free. Address Occult, Box 
1331, Tampa. Florida. 

EDUCATIONAL AND INSTRITCTION. Every 
Manual Tr;iining Department and Vocational Class can use 
Popular Science as a text book. The Home Workshop De- 
partment for woodworkers, the Better Shop Methods De- 
partment for lathe and metal workers and the Automobile 
Departmeuts are Oiled with highly valuable and up-to-the- 
minute help for instructors and 8tu<lenlR of manual training. 
You can make $2.00 an hour in your spare time sellltjg 
students subseriptiona to Popular Science Monthly. Write 
today for .agents' rates and bonuses. Popular Science 
Monthly. 225 Wewt 39tb Street. New York, N. Y. 

.\RE you interested in the relationship of Vibration and 
Color to your hfe? Forceful facts free. Robert Knox. 
Box 72S. San Francisco. California. 

LANGUAGES 

WORLIVROMIC System. Masterkey to all languages 
Primers, 15 languages, $1.04 each language: Arabic, Chi- 
nese, Danish, Dutch. EuKlish. French, German, Italian, 
Jat>anese, Panjabi. Polish, Portuguese, Russian, Spanish, 
Swedish. Pronunciation-tables. 92 languages, 30c each lan- 
guage. Languages Publishing Company. 8 West 40th 
Street, New York. 

PLAYS AND ENTERTAINMENTS 

YOU'LL have lots fun exchanging cheery letters in my 
club. Eva Moore. Box 908. Jacksonville, Florida. (Stamp.) 

MAGK'. Btiige money, books. Catalogs 10c. Gilmagieo. 
Morgan Park, Chii-ago. 

PLAYS, musical comedies and revues, minstrel "music, 
blackface skits, vaudeville acts, monologs. dialogs, recita- 
tions, entertainments, musical readings, stage handbooks, 
make-up goods. Big catalog free. T. S. Denison A. Co., 
623 So. Wnbnsb. Dept. 2C^. Chicago. 

CRYSTAL Gaxing. Hook 75c. Also Crystals. Crystal 
Gazing Company. 125 Station "B." Kansas City. Missouri. 

BE a Magician- Entertain, We supply amateurs and 
profesBlonaLs'JwIth high-grade Magic. Sensational Escapes. 
Illusions. Ventriloquist figures. Novelties. Jokes. Illus- 
trated catalog mailed free. Heaney Magic Company. 
Berlin. WlaconBin. 

BOYS— girls --big package 20 new games. Entoy long 
winter evenings. For 15c. Jax Company. Steger, Illinois, 

rOR MEN AND WOMEN 

BE a detective. Excellent opportunity, good pay. 
travel. Write C. T. Ludwig. 424 Westover BIdg.. Ksnssfl 
City, Missouri. 

"SEXUAL philosophy." 12e. Clear, specinc, authori- 
tative, complete, best, satisfies. Fred B. Kaessmano, 
Lawrence. Maws->chiisetts. 

BECOME mystifying and popular! Send 25c for pack- 
age "Marvelous Memory Cards." Cole, 400 B. Halsted. 
Chic.igo. 

GENt^iNE Indian baskets, blankets and wampum — 
wholpwnle Catalogue. C.ilbam. Kelseyville, Califomis. 

YOU can he popular at very little expense and troubls. 
Prtrtirulara free. Room fiOS PS. 110 West 4nth. New York. 

FOR the hair, trv Kotalko for dandruff, falling or UilB- 
nine hair, or baldness. Proof box with InteresUnjt book 
mailed free. Kotalko Offices. BD-188. SUtlon X. New 
York. _ 

MR ADVERTISER: Ask to-day for a copy of tbs 
"Quick-Action Advertising Rate Folder." It contains sonw 
really important facta which will prove interesting and val- 
uable to you. It also tells "How You Can Use Popular Sci- 
ence Monthly Profitably." You'd like to know, wouldn \ 
you? Manager Classified Advertising. PoptUar Bcisnoe 
MontUy, 225 West 39tb Street, New York. 
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"Good-Bye 

Ihi Very Glad 
to Have Met %u 



But he isn't glad. He is smiling to hide his 
confusion. He would have given anything 
to avoid the embarrassment, the discom- 
fort he has just experienced. Every day 
people who are not used to good society 
make the mistake that he is making. Do 
you know what it is? Can you point it out? 



HE couldn't know, of course, that 
he was going to meet his sister's 
best chum — and that she was 
going to introduce him to one of the 
most charming young women he had 
ever seen. If he had icnown, he could 
have been prepared . I nstead of being 
ill at ease and embarrassed, he could 
have been entirely calm and well 
poised. Instead of blustering and 
blundering for all the world as though 
he had never spoken to a woman 
before, he could have 
had a delightful little 
chat. 

And now, while they 
are turning to go, he real- 
izes what a clumsy boor he 
must seem to be— how ill- 
bred they must think him. 
How annoying these little 
unexpected problems can 
be! How aggravating to 
be taken off one's guard! 
It must be a wonderful 
feeling to know exactly 
what to do and say at all 
times, under all circum- 
stances. 

"Good-bye, I'm very glad 
to have met you," he says 
in an effort to cover up his 
other blunders. .'Vnother 
blunder, though he doesn't 
realize it! Any well-bred 
person knows that he made 
a mistake, that he commit- 
ted a social error. It is 
just such little blunders as 
these that rob us of our 
poise and dignity — and at 
moments when we need 
this poise and dignity more 
than ever. 

What Was His Blunder? 

Do you know what his blunder was? Do 
you know why it was incorrect for him to say 
"Good-bye, I'm very glad to have met you? ' 

WTiat would you say if you had been in- 
troduced to a woman and were leaving her? 
What would you do if you encountered her 
again the next day? Would you offer your 
hand in greeting — or would you wait until 
she gave the first sign of recognition. 

Many of us who do not know exactly what 
the correct thing is to do, say, write and 
wear on all occasions, Eire being constantly 
confronted by puzzling little problems of 
conduct. In the dining-room we wonder 
whether celery may be taken up in the fin- 
gers or not, how asparagus should be eaten, 
the correct way to use the finger bowl. In 
the ballroom we are ill at ease when the 
music ceases and we do not know what to 
say to our partner. At the theatre we are 
uncertain whether or not a woman may be 
left alone during intermission, which seat 




the man should take 
and which the woman, 
who precedes when 
walking down the aisle. 

Wherever we go some 
little problem of conduct 

is sure to arise. If we ^..^vi^^^- 
know exactly what to do 
or say, the problem van- 
ishes. But if we do not 

know what to do or say, we hesitate — and blun- 
der. Often it is very embarrassing — espe- 
cially when we realize just a moment too late 
that we have done or said something that is 
not correct. 



Just a Few of the 
Chapter Titles 



A Plea for Dancing 
Automobile Etiquette 
When the Bachelor is Host 
Tipping at the Hotel 
Woman in the Business World 
A Trip to the South 
At Tea-Room and Roof Garden 
The Origin of Manners 
Announcing the Engagement 
Responsibility for tlie Wedding 
How to Acknowledge an Invi- 
tation 

When to Introduce — and How 
Asking a new Acquaintance to 
Call 

The"Bread-and-Butter Letter" 
Tlie Chaperon 

Self-Confidence Versus Conceit 
The Endless Round of Hospi- 
tality 

Guests and Their Duties 
The Young Country Miss 
Why the Shy are Awkward 
Planning Surprises 

— and countless other fascinating 
chapters that you will read and 
re-read many times and find per- 
manently helpful to you. 



Are You Sure 
Yourself ? 



of 



If you received an invi- 
tation to a very important 
formal function today, what 
would you do? Would you 
sit right down and acknowl- 
edge it with thanks or re- 
grets, or would you wait a 
few days? Would you 
know exactly what is cor- 
rect to wear to a formal 
evening function? Would 
you be absolutely sure of 
avoiding embarrassment in 
the dii-.ing-room, the draw- 
ing-room, when arriving 
and when leaving? 

Everyone knows that 
good manners make "good 
mixers." If you always 
know the right thing to do 
and say, no social door will 
be barred to you, you will 
never feel out of place no 
matter where or with whom 
you happen to be. Many 
people make up in grace 
and ease of manner what 
they lack in wealth or po- 
sition. People instinctively respect the well- 
bred, well-mannered man and woman. They 
are eager to invite them to their homes, to 
entertain them, to introduce them to their 
friends. 

Do you feel "alone" at a social gathering, 
or do you know how to make yourself an 
integral part of the function — how to create 
conversation and keep it flowing smoothly, 
how to make and acknowledge introduc- 
tions, how to ask for a dance if you are a 
man, how to accept it if you are a woman? 

Famous Book of Etiquette 
in Two Volumes, Sent 
Free for 5 Days* 
Examination. 

You have heard of the Book of Etiquette, 
of course. Perhaps you have been wishing 
that you could see it, examine it, read one 
or two of the chapters. Perhaps, even, you 
have had a secret desire to have your very 



own little problems solved for you by this 
famous, authoritative work. 

Here is your opportunity to read, study 
and examine the complete, two-volume set 
of the Book of Etiquette absolutely without 
cost. For 5 days you may keep the set and 
examine it at our expense. Read the chap- 
ter on weddjK etiquette, on the bride's 
trousseau, <wrspeech, on dancing. Don't 
miss the chapter called "Games and Sports" 
and be sure to read about the origin of our 
social customs — why rice is thrown after 
the bride, why black is the color of mourn- 
ing, why a tea-cup is given to the engaged 
girl. 

You be the judge. If you are not thor- 
oughly delighted with the Book of Eti- 
quette, if you do not feel that a set should 
be in your home — in every home — just re- 
turn it to us and the examination will not 
have cost you anything. 

Surely you are not going to miss this 
opportunity to examine the Book of Eti- 
quette free? We know you are going to 
clip and mail the coupon at once. 

Send No Money — Coupon 
Brings Books. 

When the Book of Etiquette arrives, glance 
at the illustrations, read the introduction, 
read a page here and there through the books. 
Look up and solve the little problems that 
have been puzzling you. Within the S-day 
free period decide whether you are going to 
return the books without obligation, or keep 
them and send us only S3. SO in full payment. 
Remember this is not an order — it is merely 
a request for free examination. 

Clip and mail this coupon at once, before it 
slips your memory. There is no time like 
NOW to do it. Get it into the mail-box today. 
NELSON DOUBLEDAY, Inc., Dept. 252. 
Garden City, N. Y. 

Free Examination Coupon 

Nelson Doubleday, Inc., Dept. 252 
Garden City, New York 

Without money in advance, or obligation on my 
part, send me tlie two-volume set of the Book of Eti- 
quette. Within ."> days I will either return the booka 
or send you $3.50 in full payment. It is understood 
that I am not obligated to keep the t>ook9 if I am not 
delighted with them. 



Name. 



(Please write plainly) 



Address 

□ Check this square if you want these books with 
the beautiful full-Uather bindinK at $5, 

with .s days' examination privilege. 

(Price outside U. S. $3.50 cash with Order.) 
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Money Making Opportunities continued from page 10 

ELECTRICAL 
WORKERS! 



Popular Science Monthly 




START NOW ON THE UPGRADE 

HAWKINS ELECTRICAL GUIDES 

Invest spare time in study NOWl Draw out dividends in dollars 
ater. The way to earn more is to learn more. HAWKINS GUIDES 
lift you to the job higher up. Hundreds of Chief Electricians. Chief 
fe" .Hwf^J!; ^"'^ Managers write us that they owe their jobs to 

H.'^WKINS ELECTRICAL GUIDES. Merely your name and par- 
ticulars on the coupon belowl Send this coupon— t»k« this most Important 
step of your rareer trntl No monej with order. Nothing to p»y unless 

you r6 StttUflCQ. ; _ 

LEARN ALL ABOUT 

^f agnetlsm — Induction — Lipcrlmeoti — Dynamos — Electric 
Machinery — Motors — Armaturea — Armature Windings — 
Installing ot Dynamo* — Klectrlcal Instrument Testing — 
Practical Management of Dynamos and Motors — Distribution 
System*— \virlni!— WlrlnR Diagrams— Sign Flaahers -storage 
Batteries — Prmclplcs ot Alternating Currenta and Alternators— 
Alternating Current Motors — Traiistormers — Converters 
— Rectifiers — Alternating Current Systems — Circuit 
Breakers— Measuring Instruments Switchboards — Wir- 
ing — Power Station.') — Installing— Telephone— Telegraoh 
— Wireless- Bells— Lighting- Railways. Also many 
Modern Practical Applications ot Electricity and Ready 
Reference Index of the ten number* 



Not a cent to pay until you sec the 
book.s. No obligation to buy unless 

you are Siitlaflcd. Send Coupon now - 
today — and get this great help library 
and see If It Is not worth Jlno to you - 
you pay 51.00 a month for ten months 
or return It, 



THEO. AUOEL ( CO., 71 Flftk Hfs., Niw Ysrk eHy 

„ Pj^ise submit me for tree eiamlnatlon. HAWKINS ELECTRICAL 
r. 'J. '/ (Pr'" *1 a number). Ship at once prepaid, the 10 numbers. 
It satisfactory, I agree to send you (1 wttblD seven days and to lurther 
mall you $1 each month until paid 

Name 

Occupation 

Lmpluyed by 

Home Address 

Itelercnce 

PS.\i Feb.' '2S 



4CA0 paCFS "CTUREt 

rHUCd FLEXIBLE IINOINa 




^^ALADDIN RUBBED 

HETd no wonders 70 COMPARE 
WITH THOSE OF MODERN 

CHEMISTftj? 



Alaililin in thj ancient fable, nibbed his lamp and the 
•lave goi liim anyt'iing he wished. Make Chemistry 
your servant, and it will work wonders that Aladdin 
never drcaiu -.1 of. Three-fourths of the world's 
industri -8 depend uixm chemical processes. Chem- 
istry in any business means greater profiU. The 
demand for chi-mista is increasing. Their salaries 
are excellent and their work faadnatlng. 

You Can Learn Chemistry 

AT HOME 

Dr. Sloan* Will TMch You 

Our conrs* la praclicftl liit«ns«ly 
intcravUnB ■nd remarkutlr olniple, 
Noapacial«dac»tU>or«quir«d— if you 
can r«ad and writ* Bnclt^ you can 
tind«rstandeverrl*Moii- Dr.Sloano 
tvaehea yoa in your own hoin«, with 
thAumvpainntakins car* with which 
h« hMa alraadr tauffht thoOMOds in 
the claBa-room. 

Small Monthly Paymenlt 

TTiB Dries ftf th* ronraa {■ wmrj low 
and includea everrthlnK,— there ara 
no t«t book* or axtraa to bar with 
our rourse. Oor »aar monlhly p»y- 
ment i lan pUmb ■ chpmloml •Huca- 
tion within th« r«acb of •vcrvone. 

Exitrineital EQij^ntiii fwnhUi 
WItbMt Exlri Charrt 




T. O'Ctior SItiie, 

A.B.. A. y..L. L. D.. 

PH. D.. Edueatitmal 
Dirtetor Chtmic al 
tnatiluts of Nno York. 
Formmrl^ Trsnmurtr 
Ammrieait Vh«miaal 
Sooisttt and a fyraeti- 
cai oommsrtriai oAam- 
ist a* wmli o« a not*d 
instruetor. 



•ODlpaMpt nMdad for tlia axpariniantal work of tfaa coorae, in 
cludlns forty- twopiaeaa of laboratory apparmto* and nappliei 
and aevaatMii dlffarant ebanleala aad rMWenta . Tba nttc( 



Why Good Dancers 
Are Popular 



haaTj weodaobozMTTaa not onlyas BcaMforthaoatflt''but aUo 
•■■laboratory accctaoryforDcrformlDC ceaDtl«a>t>xp«rim«nta. 

Sign and Mall the Coupon for Fro* 
Book and Special 30-Day offer 

CHEMICAL INSTITUTE OF NEW YOilTui" """""" 

(H«me Ext Oivislii I) U% S.— Llkarty St.. N. Y. CHf 

Without obliKntion or co«t. aend me your free book 
••Opportunities for Chemiits" and full particulara about 
the Hxperimental Equipment siven to every atudent. and 
tell me about your plan of payment and ipecial 30-Day 
offer. 

Name 

Addraaa 




Everyone ad mires and 
wants to dance with the 
person who knows the latest 
steps. There is no need of 
being a walltlowerl Artliur i ^ 
Murray, America's fore- ^ 
most dancing teacher, has per- 
fected a wonderful new method 
by wliich you can learn any 
of the newest steps in a few 
minutes and all of the dances 
in a short time. 

Even if you don't know one 
step from another you can 
quickly and easily master 
any dance without music 
and without partner . right 

In your own home. Your auccaaa 
!• vuarantmd. The Vanderbilts 
and scores of other socially prom- 
inent people have chosen Mr. Mur- 
ray as their dancinij instructor. 
More than 60,000 people have 
learned to become popular dancers 
through his eaiy leara- at-home 
methods. 

New Easy Way 

To show you how eaBilv ;ind quickly you can Icam his new 
way. Arthur Murray has < onsk-ntcd to send, for but a limited 
time, a special course of sixteen dancing lessons for only 
$1.00. This extraordinary offer Is made to i>rovr you will 
enjoy learning the newest steps in the privac>' of your own 
home — without onlookers to embarrass you. t You no^d not 
••nd any mon*r now. When the postman hands you the 16 
lesson course, just deposit $1 with him. plus a few cents 
postage, in full payment. If within five days you arc not 
delighted, return the lessons and your money will be prompt- 
ly refunded. 

This unusual offer may not be made again. Write today 
for the 16 lesson course. If you prefer, send the dollar now 
and we will pay the postage. The lessons will be sent 

f»romptly. in plain cover. I.eam at home and surprise your 
riends. Act now and be a good dancfr soon. 
Arthur Murray* Dapt. 577—801 Madison Av*.. N.V.C- 

Do You Stammer? 

Sane Methods based on many sucresaful years' eiperl- 
enoe and scientific research, for the correction oi all 
Bpeecb Defects employed In the Speech Clinics at the 
Ithaca Conjervatory of Music under the direction of 
DR. FREDERICK MARTIN. 
(kimsH eie« i niArmti ilimisrir) 

Formerly Director of Speech Improvement, Board of 
Education, New York City. I.ecturer. Post-iriidUBte Med- 
ical Hospital, New York City. Normal Courses for Teachers 
of Speech Improvement, l>ormltorles aod complete 
equipment. 

MARTIN INSTITUTE FOR SPEECH CORRECTION 
42S Oewitt Park, Ithaea, N. V. 



OPTICAI, GOODS 



AIITII'ICIAI. eyes, »3. liooklet tree. 
508 Barclay, Denver, Colorado, 



Denver Optic, 



. M.R. ADVERTISER: Ask to.daT for a ropy of the 
Quick-Action Advertisinn Rate Folder ' It contains some 
really important facts which wUl prove intereetinK nnd val- 
uable to you. It also telle 'How You Can Use PopuUr 
t-ciencc Monthly Profitably." You'd like to know, wouldn't 
if?" ....•^"ft'i*^'' ClasBllled AdvertisinE, Popular Science 
Monthly, 225 West 39th -Street, New York. 

PHOTOGRAPHY AND SUPPLIES 

HAVE you a camera? Write for tree sample ot our bla 
maxaline, showing how to make better pictures and earn 
money. American Photography, 166 Camera House 
Boston, 17. Massachusetts. 



M.\KE money with your camera 
caste. Boi !>«7, 1,03 Anseles. 



Booklet free. Lan- 



SAMPLE enlargement, dime and negative (returned) 
Sample ft-eiposure roll finished glossy, 25c silver. BroWD 
Studio. Lake Elmo. Minnesota. 

BOOKS AND PERIODICALS 

BEXOLOC;Y — Complete catalog of Internationa) famous 
books sent to professionals and advanced adult students 
The Book League, Dept. O. 5 Columbus C ircle. New York' 



DISEASES and their innate healer. Book 60c 
Jul. .Stevens, Wauseon, Ohio. 



Arthur 



THINK Is a book that teaches you to Think. Posi- 

S*"'nf. "^S- •.^i?-.''" J"""'" ■"'""8 Think. John James, 
Box 912, Nashville, Tennewee. 

yiBHATIONS — sounds — lights - colors — radio — col.i 
lights— Auras Illustrated, Stevens Research Laboratories 
Stratford, Ban Francisco, California. 

OREATES-T "Master Key" 36 course lessons, leather, 
gold leaved, Id.OO. Catalogues 2c. Wonderful books 
music. Sovereign Publishers. 40 Broadway. Huflalo 

BOOKS AND PERIODICALS. Make 12.00 an hour In 
your spare time taking subscriptions to "Popular Science " 
Write todiiy tor the ageiii-y In your town. Popular Belenee 
Monthly, 225 tVest 3nth Street. New York. N. Y. 

ECSTATIC Stigmasee Emmerich, Nativity, Egypt 
Cans. « books for 20c. Klein Co., Brandon, Mlnneeots 

AUTHORS— MANUSCRIPTS 

WRITE for newspapers and magazines. Big pay 
Experience unnecessary, details free, Preei Reporting 
Syndicate, 400, St. Louis. i>»i~ri ujg 

WBI'TERS: Stories, poems, plays, etc . are wanted for 
PubUcatlon. Literary Bureiiu. 117. Hannibal, Missouri. 

FREE to writers— a wonderful little book of monor- 
making hints, suggestions. Ideas: the A B C of successrul 
story and play-writ iuc Absolutely free. Just addrea 
Author's Press. Dept l.-i. Auburn, New York. 

»»» FOR Ideas. Photoplay plots accepted any form; 
revised, criticised, copyrighted, marketed. Advice free. 
Universal Scenario Corporation, 904 Western Mutual 
Life Bldg.. Los Angeles. 

WRITERS: Have you a song-poem, story, photoplay, to 
•ell? Submit manuscript now to Muslo Sale* Company 

48. St, Louis. 

MUSIC AND SHEET MUSIC 

SONGWRITERS! Learn of the pubUc's demand lot 
songs suitable for dancing and the opportunities greatiT 
changed conditions offer new writers, obtainable only In 
our "Songwriter s Manual 4 Oulde." sent free Submit your 
ideas for songs at once for free criticism and advice We 
revise poems, compose music, secure copyright and facilltat* 
free publication or outright sale ot songs. KnI- kerboetor 
Studios. 315 Gaiety Bulliling. New York. 

CORNETISTS, trombonists, saxophonists, clarinetists 
send tor Tree Pointers " Mention Instrument. Virtuoeo 
School. BiilT.-ilo. New York. 

HAVE you poems or melodies? Have wonderful propo- 
sllioo. Ray nibbeler. Dl. 4040 Dickens Avenue. Chicago 

SONG Poems wanted at once. Frank Radner. 9048 
Prairie Avenue. Dept. B29. Chicago. 

WRITE the words for a song. We conifiose music Our 
chief of staff wrote many big song-hits. Submit your song, 
fioera to u.^ at once. New York Melody Corn.. 419 Fitl- 
geraid nidg.. New York, 

GET the latest song for half price, direct from the author 
Send 10 cents In coin. John A. Jalo, Flat Hill. Lunenburg, 
Maawchuaetts. 

MOTION PICTURE BUSINESS 

WRITE photoplays: JSO each. Experience unnecessary" 
details free to beginners. Producers' League. 194, St. Louis, 

MOVIE tllms rented. Particulars free. George Fisher 
r'os Cob. Connecticut. 



REAL ESTATE 



PROPERTY OWNERS— Get cash for your real estate, 
business, invention or other property. To quickly eell 
exchange or buy property any kind anywhere write Weetem 
Security Co.. 103, Hannibal, Missouri. 

GOOD farm lands. 20. 40. 80 acre tracts near hustlinc 
city In lower Michigan. Only JIO to »50 down Balance 
on long time Investigate. Write today for free Illustrated 
booklet giving full Information. SwIgsrtLand Co., 0-1261 
First National Bank Bldg., Chicago, 

PATENTS WANTED 

DE\"I-;lop your own patent; write National Informa- 
tion Rumii. Pes Moines, Iowa. 

DISTRICT MANAGERS WANTED 



WORLD'S fastest selling auto acceasoryl County dis- 
tributors wanted: write today. G. L. W. Spring Oiler 
Co., San Diego, California. 

DISTRICT managers. Big profits. Men capable of 
organising and managing crews of lady solicitors can easily 
clear 50 to JlOO per week with the B. ft O. Protector, the 
original and be«t protector on the market. Every woman 
between fifteen and fifty needs and buys it. B. 4 G. Rubber 
Co.. fllH Penn .\ venue. Pitt.-^hurgh. I'cnnsylvania. Dept, 217. 



DISTRICT managers, general agents, with ability to 
organize force of producers wanted. Old establisheil firm. 
Big paying proposition. Write for details. Flticharles Dry 
Goo<ls Company. 607 FItscharles Building. Trenton, New 
Jersey. 



Money Making Opportanitie* continued on page 14 
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"YouVe Gone Way Past Me, Jim!" 



0-DAY, good old Wright 
A came into my office. All day 
the boys had been dropping in to 
congratulate me on my promo- 
tion. But with Wright it was 
different. 

"When I had to give up school 
to go to work I came to the plant 
seeking any kind of job — I was 
just a young fellow without much 
thought about responsibility. 
They put me on the pay-roll and 
turned me over to Wright, an 
assistant foreman then, as now. 
He took a kindly interest in me 
from the first. 'Do well the job 
that's given you, lad,' he said, 
'and in time you'll win out.' 

"Well, I did my best at my 
routine work, but I soon realized 
that if ever I was going to get 
ahead I must not only do my 
work well, but prepare for some- 
thing better. So I wrote to Scran- 
ton and found I could get exactly 
the course I needed to learn our 
business. I took it up and began 
studying an hour or two each 
evening. 

"Why, in just a little while my 
work took on a whole new mean- 
ing. Wright began giving me the 
most particular jobs — and asking 



my advice. And there came, also, 
an increase in pay. Next thing I 
knew I was made assistant fore- 
man of a new department. I kept 
right on studying because I could 
see results and each day I was ap- 
plying what I learned. Then 
there was a change and I was 
promoted to foreman — at good 
money, too. 

"And now the first big goal is 
reached — I am superintendent, 
with an income that means inde- 
pendence, comforts and enjoy- 
ments at home — all those thmgs 
that make life worth living. 

"Wright is still at the same job, an 
example of the tragedy of lack of train- 
ing. What a truth he spoke when he 
said to-da\', 'You've gone 'way past me, 
Jim — and you deserve to. Heads win 
— every time!' " 

Yes, it's simply a question of train- 
ing. Your hands can't earn the money 
you need, but your head can — and will 
— if j'ou will only give it a chance. 

The International Correspondeiice 
Schools have helped mo: 3 than two 
million men and women to win pro- 
motion, to earn more money, to know 
the joy of getting ahead in business and 
in life. 

Isn't it about time to find out what 
they can do for you ? 



You, too, can have the position you 
want in the work of your choice, with 
an income that will make possible 
money in tiie bank, a home of your 
own, the comforts and luxuries you 
would like to provide )'our family. No 
matter what your age, your occupation, 
your education, or your means — you 
can do it! 

All we ask is the chance to prove it 
— without obligation on your part or 
a penny of cost. That's fair, isn't it? 
Then mark and mail this coupon. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7G23-C, Scranton, Penna, 

Without cost or obligation on my part, plt^ase tell mi 
lio\T I can (lualify for the position or la the subject bctv9 
which 1 have marlieU an X: 

BUSINESS TRAINING DEPARTMENT 

Q Salesmanship 

AilTlTlffliMK 

_ llelter Letters 

□ Koreiicn Trado 

□ Stcnosrajihy and TyplnS 
lUisiness Entclish 
Civil Scrvico 
Railway ilail Clorlt 
Common School Subjects 

□ illk-h Scliool Subject* 

□ Lllustrutlug 



□ Business Manai:eraent 
Qlmiustrlai ManaKcm. nt 
pi'ersonnel Orpaiiization 

□ Traftic Manacement 

□ Ilusinesa Law 
[^iianltinn ancl Bankinc Law 

□ Accountancy ( including CP. A. ) 
[ NIcliolson Cost Accountlne 

□ Bookkeeping 

□ I'rivate Si-erutary 
LJlluBlnesB Kpanlsli □ Froncll 



TECHNICAL AND INDUSTRIAL DEPARTyENT 

^Electrical EnilinccrlDg 



I|i-:iertrlc LiKiitinK 

□ Merhanical Kncineer 
^Mechanical Drntlsman 
J Machine .shop Practice 

□ Railroad Positions 
^flas Knjrine Olvrating 

□ Civil Enclneer 

□ SurveylnK and Mapping 

□ Metallurgy 

□ Steam Knglneerlng □ UaUlo 



Name 

r.treet Address.. 
City 



"1 Architect 

3 lllue Print Beading 
J Contractor and Builder 

□ Architectural Draftsman 

□ Concrete Builder 

□ Structural Engineer 
Chemistry D IMiaruiacy 
Automobile Work 
Airplane KnKines 
Agriculture and Poultnr 
Matlleuatlca 



..Stats.. 



Occupation 

Pcrtons Tctidina in Canadn thoulit nerul thtt coapon la (M 
Internationat Vttrrespondence Srhoott Canadian, Limited, 
Montreal, Ca/iada- 
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Money Making Opportunitiei continued from page 12 



MewKindofHeatI 

DocsAw«yW!HiOii1yCoalaiidWi>od 




No more fires to build, bank or watch — no 
more dirty heavy coal to carry and lift — no 
more clouds of ashes to breathe or back- 
breaking scuttles to empty — no more 
heating problems — no more cold rooms in 
Winter— no more suffering from lack of 
quick fires in uncertain Fall and Spring — 
no more worries about coal shortages, poor 
quality or high prices since this wonderful 
New Invention. 

3 Times the Heat of Coal — at Turn of Valve 

Here is the amazing new kind of heat that has ended 
forever the days of woman's back-breaking servitude 
to a hot, mussy, stove or furnace! The wonderful 
invention of Mr. B. M. Oliver, of St. Louis, in one 
minute, turns any coal or wood burner into a modern 
up-to-date gas stove. 



No worry about heat wrban 

{;«t 3 times the Iteat of coal 
urnin^ a vahrc.No coal.wooO, 



you cai« 
if byjust 
d. aine*. 




Cheaper Than Coal and Wood 

Mr. Oliver calls his invention the Oliver Improved 
Oil-Gas Burner, because it uses 95% air and only 5% 
coal oil (ordinary kerosene) — the cheapest fuel there 
_ is, turning them into an actual gas that 

Fits All StOVeS^Any Kind or Size bums with an intentsely hot, clean flame. 

Saves its cost in cleaning bills alone. 

Mr. Oliver's wonderful invention is made 
in sixteen different models to fit any kind 
of cook stove, heating stove or furnace. 
Doesn't change your stove. Simply sets in 
firebox. Easily slipped in, in one minute. 
Absolutely safe. It lasts a lifetime. Saves 
your stove. 



Hotter Than Coal 

You can absolutely depend upon your 
Oliver to heat your rooms in coldest Winter 
weather — it gives 3 times the heat oj coal. 
But you needn't worry about the high 
price of coal. Install this amazing new 
kind of heat and you can snap your fingers 
at coal shortages, poor quality or high 
prices. 

Your Oliver burns the cheapest and most 
reliable fuel there is, kerosene. Just turn 
the valve and you have heat — as much or 
as little as you need. FTiysicians recom- 
mend the Oliver as a sure safeguard against 
colds, influenza, etc. 



Use It 30 Days— FREE 

Now, once and for ail time do away with 
household dirt and drudgery. End ashes, 
dirt, smoke, odor, chopping, shoveling, 
carrying, dirty, heavy coal and wood. 
Send immediately for the FREE AT- 
TRACTIVE BOOKLET, "New Kind of 
Heat," telling all about this amazing new 
invention. Shows exactly how it works, 
how it is different from all other burners 
and tells how you can use it in your stove 
30 days, FREE. The famous Oliver Iron- 
Clad, Money-Back Guarantee protects you. 



Send For Big OflFer 

If you write at 
once you will be 
in time to receive 



AGENTS 

Oliver agents earn as high as S500 a 
month — $25 a day spare time is easy. 
Exclusive territory. Big, all-season 
seller. Write for Special Offer. 



Mr. Oliver's very 
low, introductory 
price offer and 30- 
day Free Trial. 
Get your Oliver 
installed immedi- 
ately, before cold 
weather sets in. 



1^ 




OUVER OIL-GAS BURNER & MACHINE CO. 

Oldest anil Lnriest Manufacturers oj 
OiUCas Burners in the World 
2007-8 OLIVER BUILDING 



ST. LOUIS. MO. 



'*4 



QTAMMERlNiS 

Ifs ©Mse aj\d ©re »• 

You can b« quickly cure<I If you elammer. Send 10 
cents, coin or atamps. for 2SS page rlotti bound book'on 
Stammerlni; and Stuttering. It tells how 1 1 cured 
myat'U alter Btninmeriuii and Slutttrlng lor 20 years 
tBEWJAMlN N.BOGUE. 690 Bogne Blj|..1147 N.IH St.. lodiaiiipilis | 




Momit Birds 



earo mt horn* to meant birds, ■ 
i»Mm« bMdst tMifurs. maharuss and 

Comptcto lemoiia. Easily and quickly 

igamad by roeo ^^boya and women, 
k VpVp writa for Frae Taxidermy 

lXr«%J&JSl Book. Tells Bit about It. 
i „ . . KT«ry »port»ai»n.tr«ppfr •nd 

1 Nature lover should know this wonderful 
1 laaclnatiiUE art. Sare your trophies. liig 
proAta. Saecesa iraarntMd. 76,000 jrrad- 
_ ^tm». loTastfnta. Writa for Ftmm Book. 
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BECOME A. 

RAILWAY MAIL CLERK 



No atrikes. No lockouts. When everybody else li worrying about his 3ob or lookins for work, the U. S, 

Civil Service Emplovrf is earnina sood. steady pa y in a pleaiant occupation of liis own selection. 
EARN $1600 to 92300. Let me train you to pass the U. S. Civil Service Examination with 
high ratins bo you can get a position quickast at $1600 to 12300 a year as a Railwa 
" . — - Internal Ri ~ " 



Mail Clerk or in Customs. 



rnal e venue. L>epartmcnlal Immigration. I*o»t- 



master. Post Office and Rural Branches. I have trained thousands to suc- 
cessfully pass the examination. Money refunded if unsuccessful in 
securing a position. Write today. Mail coupon for catalog. 

PATTERSON CIVIL SERVICE SCHOOL 

Dapt. 162 Rochastar. N. Y. 



^ ^0 Pattsrson 
^ Ciyil S«r*ic* School 

i:>«pt. 162, Rocbrst^.N.Y. 
Sir. aand ma, wlihoot cbarca 



Name. 
Address 



iovarniMnt t'oaiUons. 



Popular Science Monthlf 

MAIL ORDER METHODS 



SW a week, evenintts. 1 made !t. Mall order buaineai, 
booklet for stamp tella how. Sample and plan 25c. Itml 
12 articlpfl worth t:^. Alpe Scott. Cohoea. New York. 

FOUR hundre<l dollars mail order money for one week*! 
work. How I made it, 60 cents. Box 361P. Harry B. Mu> 
well. Rome. New York. 

MR. ADVERTISER: Ask to-day for a copy of thfl 
"Quick-Action Advertising Rate Folder." It contains soma 
realty Important facta which will prove Interesting and 
valuable to you. It also tells "How You Can Use Popular 
Beience Monthly Profltably." You'd like to know. wouldn*$ 
you? Manager, Clamifled Advertising, Popular Sdenet 
Monthly. 225 West 39th Street. New York. 

FOR INVENTORS 



INVENTORS 
Wilson, Inc 



Protect your Invention througb A. 
Washington, D. C. " ~" 



M. 



^, M^. ^. Over 20 years of effldenL 
expert, confidential service. Skilled in Radio-Electrte^ 
Chemical and Mechanical fields. Our 1922 Illustrated Bo(A- 
let, giving much neceaaary and very useful Informatloa 
which every inventor should know, will be sent tree upon 
request. Prompt and careful attention. Highest referenoeL 
Moderate fees. Send sketch or model for our careful oplnioa 
and prcliuiin'iry advice. Write today to A. M. WUson, Inc. 
(Ra<Iio :i ARHi. 320-8 Victor Building, Washington. D. C. 
(Supcessor to buBincas established in 1891 by A. M. WU9on.> 

INVENTOR'S educator. 900 mechanical movementa. 
50 i)erpetual motions. How to procure and sell pateotA. 
Mec!iamcal movements greatly assist Inventors, sugfeit 
new ideas. Explains how to select an attorney and KTOld 
patent sharks. Price $1.50. Postage free. Fred O.. 
Dieterich. 681 Ouray Building. Washington. D. C. 



Manufacturing Company. 3116 Sprint 
Grove Avenue. Dept. A, Cincinnati. Ohio. " — ' ' 



THE G. AG. 

Special 

chinery, models, dies, patterns, tools, metal stamping)^ 

gears, contract manufacturing. 

PATENTS— Write for free Guide Book and Evidence of 
Conception Blank. Send model or sketch of Invention for 
free opinion of its patentable nature. Highest references. 
Reasonable terms, victor J. Evans ft Company, ISA Nlntl^ 

Washington. D. 

PATENTS — Send for free book. Contains valuable In- 
formation for Inventors. Send sketch of your invention for 
free opinion of its patentable nature. Prompt servlea. 
(Twenty years' experience.) Talbert 4; Talbert, 436 TaW 
bert Bldg.. Washington. D. C. 

GETT patents yourself. Complete Instruction, tl. 

Cooper Cutting. Campbell. California. 

PATENTS— My fees in InBtallmenta. Advice book free. 
Frank FuUer. Washington. D. C. 

WILL buy outright or manufacture on royalty articles 
to be m:tdc of glass. E. A. Babcock Co., P. O. Box 036. 
Charleston. West Virginia, 

I SELL patenta. Established In 1900. Charles A. Bcott, 

773 PS. Gargpn Avenue. Rochester. New York. 



INVENTIONS comraercialiied. 
ented. Write Adam Fiaher Mftr. Co , 



Patented or unpat* 
183 St. Louis. Mo. 



R. Clawaon, 



LIST of 50 Patent Buyers for 25 cents. 
Box 790. Cincinnati. Ohio. 



PATENT ATTORNEYS 



INVENTORS — Send for form "Evidence of Conception" 
to be signed and witnessed. Form, fee schedule. lnform»- 



tlon free. 
Ington. P 



Lancaster and Allwlne. i32 Ouray Bldg.. Wa«b- 

C 



PATENT applications f\led on partial payment plan. 
Trade-marks, copyrights, etc. MUo B. Stevens ft Co., MO 

F St . Washington, D C, Estab. 1864. 



UNPATENTED Ideas can be sold, 
help you make the sale. Particulars free. 
Greene. 106 The Atlantic. Washington. D. C, 



I tell you bow and 
rite W. S. 



request 

KeUoi 



INVENTIONS patented: trade-marks registered; 
Bonalile ctmrgtrs; prompt service: plain advice; 
detailed Information. Jaynes ft Jaynes. 710 Kellogs, 

Waahlngton. D. C. 

MONROE MILLER. Ouray Building, Washington. 
D. C. patent attorney mechanical and electrical expert. 
Beat quality of work and resiiltH- ^^ol1e^ate charges. 

MILLIONS spent annually for ideas) Hundreds liov 
wautedl Patent yours and profltl Write today for fras 
books — tell how to protect yourself, bow to invent, Idest 
wanted, bow we help you sell. etc. 601 Patent Dept.. 

American Industries, Inc.. Washington, D. C. 

""protect your rights — write for "Record of Invention'^ 
and booklet about patents. Prompt personal servioeu 
Advice without charge. J. Reany Kelly, 612-P, Columbian 
Building, WastUngton. P. C. 

PATENTS procured — trade marks registered — A com- 
prehensive, experienced, prompt service for the protection 
and development of your Ideas. Preliminary advice gladly 
furnished without charge. Booklet of information and 
form for dloclosing Idea free on request. Richard B. Owen, 
44 Owen Building. Washington. D. C, or 2276-Z Wool* 
worth Building. New York. 

PATENTS, trade marlta, copyrights. Prompt, personaC 
rehahle service. Over 30 years' active practice. Write for 
terms. Book free. Address E. G. Sisgers. Box I, N. U. 
Building. W.ishington, D. C. 

PATENTS — Send for free book. Contains valuabU 
Information for inventors. Send sketch of your invention 
for free opinion ol its patentable nature. Prompt service. 
(Twenty ye.ir**' experience.) Talbert ft Talbert, 452 Talbert 
BldE.. WiiPhington. D. C. 

PATENTS. Booklet free. Highest reference. Best 
results. Promptness assured. Watson E. Coleman. Patent 
Lawyer, 624 F Street. Wa.shingtnn. D. C. 

PATENTS — Writi' for free Illustrated Guide Book and 
Evidence of Conception Blank. Send model or sketch of 
invention for free opinion of its patentable nature. Highest 
references. Prompt attention. Re;if«onable terms. Victor 
J. Evans A Company. isr» Ninth. Wa.'^hinFrton, P. C. 

' 1 \CEY I'flt^Ttt.-Sf llW "'Fht* hfir\lr ttm itivontor hajiTi* 

TYee. See page IPS. 



'The book the inventor keeps.' 



PATENTS promptly procured. Personal, careful an3 
efficient service. Highest references. Moderate feea. 
Send sketch or model for actual search and advice. Georg* 
p. Kimmel. Master of Patent Law. 381", Loan and Trust 

Bldg.. Washington. P. C. 

"INVENTOR S Guide ■ free on request; gives valuabls 
information and advice. Frank Ledermann, 16 Park Row, 

New York. 

PATENT, trade-mark and copyright specialist. Writ* 
at once for free Duplex Conception Form. Personal service. 
M. E. Jones, lawyer. fjOOb 7th Street. Washington. P. C. 

INVENTORS: Send sketch or model of invention for 
opinion concerning patentable nature and exact cost of 
patent. Book, "How to Obtain a Patent. ' sent free. Tells 
what every inventor should know. Established twenty- 
eight years. Highest references, prompt service, reasonable 
charges. Cliandlee ft Chandlee, 440 Serenth, Wa shing ton, 
D. C. 
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*1100 to *2300 Year 

Become Railway Mail Clerks, Clerks at Washington, D. C, 
City Mail Carriers, City Post Office Clerks, Customs, Internal 
Revenue Clerks and Clerks at Panama Canal. 

MEN— BOYS 

Railway Mail Clerks Have Pleasant Work — 

Traveling Continually — . 




U. S. Government positions are all Life Positions. Sumrrier 
vacations with full pay are allowed. Promotion to 
Big Paid positions is very rapid. The position is not ^ 
affected by poor times, strikes, wars, panics or the whims of '^^p*- ^2^° 



> Franklin 
Institute 



some petty boss. 

Country residents and city 
chance for appointment— common 
ficient. Pull is not required. 



Rochester, N. Y. 



residents stand the 
education 



IS 



same 
suf- 



Send Coupon Today 



AT 

V Kindly send me without any obli- 
gation whatever on my part and 
entirely free of charge. (1) a full de- 
scription of the positions checked b«Iow; 
(2) Sample examination Questions; (3) 
^ Free copy of copyrighted booli "Govern- 
mcnt Jol)3 and llovv Get Them;" (4) A list of 
U. S. Government Jobs now obtainable; (5) 
^ Schedules showina dates and places of coming 
^ examinations in my locality. 

♦ Railway Mail Clerk 
Postoffice Clerk 

^ City Mail Carrier 

♦ Rural Mail Carrier 
Customs Positions 

Internal Revenue 

♦ Clerk in the Departments at 
Washinito n or at Panama Canal 



f SI, 600 to 2,300} 
($1,400 to 1,800) 
($1,400 to 1,800) 
($1,800 to 2,600) 
($1,100 to 2.000) 
($1,100 to 2,000) 



($1,340 to 2,000) 



sure for schedules showing dates and places of the 
coming examinations in your locality. DON'T 
DELAY. Every day you delay lessens your 
chances of immediate appointment. ^ 

^ Address M 280 

mSimSami^SSm^i^^mmm^S^^^SiimSmS^^^Sl^^^Sy This Coupon Before You Mislay it— WRITE PLAINLY 



Name. 
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Money ^Making Opportunities continued from page 14 



Popular Science MonMy 



Now 1 Make $100.00 a Week 




For Eight Years I Was Tied to a Job In 
a Retail Store; When I Finally 
Broke Loose, I Increased My 
Earnings 150% 



By George Glick 



George Click 



For eight years I 
worked in a retail 
store, and as far as 
salaries go for that 
kind of work, I was 
doing pretty well. I got my $40.00 every 
Saturday, and I supp>ose I should have been 
happy, but somehow or other, that $40.00 a 
week wouldn't buy me everything I wanted. 
Expenses piled up something awful. Baby 
had to have new shoes mighty often, Florence 
had to have her music lessons; my savings 
accoimt didn't grow, I didn't carry enough 
insurance; I felt I wasn't getting anywhere. 

Then one day, Mort Lyons, who had worked 
with me for years, dropped into the store and 
after the usual greetings, he told me what he 
was doing. I was surprised when he told me 
that he was averaging better than $80.00 a 
week. Now Mort is a pretty good salesman, 
but I knew I could outsell him. I had always 
been a hard-worker, and was rated a better 
salesman. It set me thinking, if Mort can 
earn $80.00 a week, why can't I? 

Mort told me of his connection with J. B. 
Simpson and of the wonderful clothes they 
make to retail at $29.50. From what he said 
of the firm, I knew they must be first class, 
and Mort wouldn't be identified with anyone 
that wasn't. And when he showed me his 
samples, my eyes nearly jxspped out. There 
were the same fabrics for $29.50 that we were 
selling at $50.00 and even $65.00. "But, 
Mort," I said, "how can they do it?" "That's 
a wonderful story in itself," said Mort, "which 
I'll tell you later." 

I thought it over for the next few days, but 
I just didn't have the nerve to make the 
plunge. Separating myself from $40.00 a week 
sure and certain, rain or shine, seemed to me a 
very risky proposition. I talked it over with 
my wife and as usual, she had a good sug- 
gestion. She said, "George, take your vaca- 
tion now. It's January. Business is dull in 



r 



Free Information Coupon 



IT. B. Simpson, Inc., Dept. 473, 
Chicago, 111. 



I have read the story of George Glick and wotdd 
be glad to have you tell me more about the won- 
derful opportunity you have for salesmen. 

Name 



Street. 



I Post Office State.. 

I Territory Wanted. 



your store, and they will be glad to have you 
go now." 

Well, the next week I started out and by 
the following Saturday I had earned $36.00. 
The next week I made $52.00 and had enough 
prospects lined up to bring me $50.00 more. 
I went back to the store and quit my job. 
They laughed at me when I told them what I 
was going to do. "You'll be back in a month," 
they said, "begging for your job;" but believe 
me, they couldn't give me enough money to 
ever get me back into that old hole in the wall. 

I have been at it now for a year, last month 
I made $520.00, the month before, I made 
$538.00; my earnings for the first year in this 
business will be about $4,850.00, and next 
year I will increase that by at least one or two 
thousand dollars. 

I am sitting pretty now. I've got a con- 
nection with the finest outfit you could pos- 
sibly imagine, honest and honorable people 
offering values that positively cannot be 
duplicated by anyone else. How they can do 
it is the wonder of everybody. 

One day I made a trip through their tailor 
shops and believe me, it opened my eyes. I 
found them cutting trimmings without any 
waste by a process exclusively their own. I 
saw methods used by them that I had never 
heard of before, and I thought I knew some- 
thing about making clothes as well as sell- 
ing them. I found them buying woolens 
and paying less than half of what we used to 
pay in our little store. I found them applying 
the principle of many sales and small profits 
and the highest efficiency in every department 
throughout their entire establishment. 

Believe me, it was a lucky day for mc when 
I heard of J. B. SIMPSON. 

If you are looking for a way to get into the 
big money class and would like to take up a 
proposition that will pay any diligent worker 
$50.00 to $150.00 a week, write J. B. Simpson, 
inc., Chicago, Illinois. 

The quality of their all wool tailored-to- 
order suits will amaze you. Their values are 
so extraordinary, and they've got it so far 
over any other tailoring that you have ever 
seen at this price, that you will hardly believe 
your own eyes. Write them today. They 
will send you full information. Experience in 
this line is not essential. They will teach you. 
One of their most successful men formerly 
sold stocks and bonds; another used to be a 
grocery clerk. A third sold pianos. They 
will teach you — if you are willing to learn. 
Mail the coupon. 




iegin Today-Wrile lor Mj FREE BOOK 
I can mvka a Bood p^ninan of rou at hnjne ijtir- 
tfiK spare tfni-. Write for my FRKE B'MJK. 
"flow T(J RECIIMK A tIJ PKNM AN, " It 
eootainn speclmanii arnl trlla how othrrs mm*- 
Urvd iwnmatnihip bv tha Tambljn Syatem. Your 
nsni«wlll beelrKantly written on a card If yotj 
enclose -tamt, to i.ay postage. FREE BOOK — 
"■■rife f"r It T<..i.iy, 



F. W. Tamblyn, 437 Ridfe Bldf., Kansas City, U. S. A- 




New, easy method teaches you complete HiRh 
School Course in spare time. Prepares you for 
college, C. P. A., and the professions. Makes for 
more pay and a better job. Experienced teachers 
guarantee success. Send for FREE booklet. 
Costs nothing to find out. A letter may be worth 
hundreds of dollars to you. Write us today. 

laduttrial Correspondence Umversily 

D«»L tSt. till mi Walltet. PUa^slpHi. Pa. 



Arithmetic of Electricity 

A practical treatise on electrical calculations of all 
kinds reduced to a series of rules. fj.50 Postpaid 

POPULAR SCIENCE MONTHLY 
22.'! West 39th Street New York . 

A BETTER JOB 

Learn good trade in a few weeks. 10 mil- 
lion autos, trucks and tractors need 
service. Repairmen needed. FREE 118-p. 
catalog gives full particulars. Write today. 

MICHIGAN STATE AUTOMOBILE SCHOOL 

SS2 AUTO BLDC. DETROIT, MICH. 



MOn»JE ) " tor YO U 



ISO Home-Stady Book» 

Each of these sure pay-rairfng («*lf-help 
books is a complete course of Instruction. 
They cover Electricity. Automobile. Ma- 
chine Shop. Carpentry. PaintlnK. Engineer- 
ing Railroading and twentv other trades. 
Full catalog FREE. A postcard brinRs yours. 
F. J. DRAKE & CO.. PUBLISHERS 
1003 Michigan Av«nu«, Chicaflo 




PATENT ATTORNEYS 



INVENTORa— Expert professioiml scnrice at loweM 
cost. Write for explanatory literature. AmoD-Bazter, 2240 
Ryer Avenue. New York. 

AMASA HARTWELL BALCOM. Patent Attorney and 
EnslneerinR Counselor, 808 Munsey Bldg., Waabingtoo. 
D. C. Profeaaioniil, individual Bervice tor Inventors. Cor- 
reapondence aoUcited. 

BEFORE or after flling application for patent on your 
Invention it will pay you to read over my "Inventor's Ad- 
Tifler No. 1," free for asking. M. Lablner, R^;i6t«red 
Patent Attorney. 3 Park Row. New York. 

HERBKKT JENNER. patent attorney and mechanical 
expert. F Street. Waahington, D. C. I report if patent 
obtninablp and exact coat. Rend for circular. 

PATENTS procured — trade marks registered — A eom- 
prehensive. experienced, prompt service for the protection 
and development of your Ideas. Preliminary advice (tladly 
furnished without cliarRe. Booklet of Information and form 
for disclosing idea fre** on request. Richard H. <Jweri. 44 
Owen Building. Waahington, D. C, or 2276-Z Woolworth 
Building. New Yor k. 

PATENTS procured and trade-marks registered. Advice 
and terms upon request. Robb, Robb A Hill, 133ft Banna 
Building. Cleveland, Ohio. 840 MoLachlen BldR., Wasb- 

ington. D. C. 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Action AdvertisinR Rate Folder." It contains 
some really important facts which will prove interestlnB 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Ciaasifled Advertising, 
Popular Science Monthly. 225 West 39th Street. New York. 

DISTRIBUTORS WANTED 

DISTHIBUTOHS for the D. C. 8. auto products. Box 
03. Crawforda^nlle. Indiana. 

AGENTS AND SALESMEN WANTED 

SALESMEN— Become independent— Own your bUi^ 
Bcas, experience unneoessary selling our $7,600 acctdental 
deatb. |60 accident, S25 sick weekly beneOts. S12.50 
yeaily, other amounts proportionate. Guaranteed steady 
locome from renewals. $250,000 deposited Insurenoe 
Department. Registration Department K. Newark. N. J. 

TREMENDOUS opportunity for ambitious ugents. The 
Indispensable, rapid selling speedy dish washer. Price $3.50. 
No eompetitlon. No Invcetment. E^asy sclliDg plan, con- 
venient sample. Commission dally. Make application 
today — exclusive territory. Bfaepperd-Luth Mfg. Co., 
lOH Hudson St.. New York. 

LINE up with motion picture advertising. A real sales 
appeal — quahty production — conscientious service — im- 
mense earnings for you — all roIUo into one 'SQuare deor 
sales plan. Alexander Motion Picture advertising service 
will take you to flnanciul lnder>endencc. A professional man 
tied in with this work recently and earned $569.10 In first 
six days' efforts. The same chance ts yours. Post a postal, 
or wire for the whole story. Alexander Film Co., 1141 
Main. Spokane. Washington. 

HERE it ia Fifty Fast Sollers: Everybody needs and buys. 
Fifty dollars weekly easily made. B. A G. Rubber Company. 
Dept. ii28. Pittabtirgh. Penn.sylvanta. 

WANTED— Tailoring salesmen make $60.00 to $125.00 
per week. Biggest merchants in many towns have started 
with our line. We are the InrKcst made-to-measure tallorlnfl 
house In the country, furnishing elaborate sample equip- 
ments, including 500 all wool fabrics, and gnarantes 
absolute satisfaction — perfect flt, beet workmanship, or no 
snle. Write for line and all accessories to be sent free. 
Tell us all about yourself. Address R. Talcott, Sales Man- 
a^er. Box 483. Chicago. Illinois. 

TAILORING agents— Several hundred of our men ars 
earning $50 to $150 a week taking orders for our vlrglll 
wool tailored to order suits, which retail at the flat priee of 
$20.60. None hlt^her. They are wonderful vataee. 180.00 
eheai»er than store prices. Rich, beautiful assortment ol 
0x9 samples and complete selling outfit free. We train tbe 
Inexperienced. Uellahle men write. State territory. J. B. 
BlmpBOn. Inc.. Dept. 3fiO. R31 W. Adams St.. Chicago. 

LEARN to stop pain with electricity. Riieumatlam. 
headache, neuralgia, neuritis, lumbago. Wondettul Ihtod- 
tlon. Electreat does the work. Only $12.60. Sells Itself. 
All you have to do is show It. Demonstrator aalespeoirie 

getting rich. Enormotis proflts. Write for particulars. 
Electreat Mfg. C^o.. R. 6, Peorl.'\. IlUnolH. 

FREE booklet. Start little mail order bu^ess. Ftar, 
Dept. 29A, 74 Cortlandt St.. New York. 

AGENTS: Cost $5.00. your profit $89.60. transterttaff 
monograms on autos, trunks, bags, furniture, etc. No 
experience, no license. Write for free sampler. Transfer 
Monogram Co.. Inc., 10 Orchard St.. Dept. 165, Newark, 

New Jersey. 

AGENTS— clean up $100 weekly with "Nifty Nine." 
Weekly average 100 sales — dollar profit each. 30-40 sales 
d.iily frequently m.idc; demonstrating outfit cinches order. 
30 other coin-coaxers, all daily necessitiea. Postal brings 
our unique plans. Davis l^roducta Co.. Dept. 59. Chicago. 

AGENTS. Sell Wolverine laundry soap. A wonderful 
repeater and good profit maker. Free automobile to 
hustlers. Wolverine Soap Co., Dept. 235, Grand Rapids. 
Michigan. 

AGENTS: Hou.<«'wivefl everywhere delighted with new 
article which removes stains from clothing, table linen, etc 
Write quick territory and sample. Make $2 an hour. 
Christy, 78 TTnion. Newark. New York. 

TEN rapid sellers— all profitable. W^lndshieW cleano* 
spark plugs, transformers, visors, etc. No Investment. 
Generous commissions. Jubilee Mfg. Co., 44 Sta. C. 
Omaha. Nebriiska. 

AGENTSI Sell rich-looking imported 36-38 rugs. $1 each. 
Carter. Tenn.. sold 1 15 in four days. Proflts. $57. You can 
do same. W^rite for sample offer selling plan; exclusive 
territory. Sample rug, prepaid, $1.39. E. Condon. Im- 
porter, 77 Bedford St., Boeton. ^InHwachusetts. 

WORLD'S fastest agent s seller. 300^; profit. Needed 
In every home and store. F.8tabli.sh permanent businees. 
premier Mfg. Co.. SIT) E. Grand Blvd.. Detroit. Michigan . 

WE pay $200 monthly salary, furnish rig and expenses to 
Introduce our guaranteed poultry and stock powders 
Bigler Company. X 371. Springfield. Illinois. 

GET our free sample case toilet articles, perfumes and 
specialties. Wonderfully profitable. La Derma Co., Dept. 
F. St. Louis. Missouri. 

AGENTS $85.00 weekly. Eradium (Luminous) Crucite 
(It shines in the darkl. Sell in every Catholic home for $2.0^ 
costs 84c No capital required. Free samples. W edeH-ver 
and collect. Pioneer Corporation, 8307 Yale Ave., Cbleago, 
Illinois. ^— 

AGENTS — Make a dollar an hour. Sell Mend eta, a 
natent patch for Instantly mending leaks ha all uten^s. 
Sample package free. CoUette Mfg. Company, Dept. 467, 
AmPterdam, N. Y. 
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AGENTS AND SALESMEN WANTED 



GET our plan for monoKramminff automobiles, trucks, 
tiand lUKKORe and all similar arttcle3 by transfer method: 
experience unneresaiiry; exceptional proflta. Motoriata 
Accesijoriea Company, Manafleld, Ohio. 

AGKNTS make 500% profit handlinK auto monogrnma, 
new pictures, window letters, transfer flags, novelty signs. 
Catalog free. Hinton Co.. Ucpt. 12S. Star City. Indiana. 

SALESMEN can make S5.00 a day wllinR our ciilcndaffl, 
pencils, fdt^ua. advertising novelties, yardaticka, whistles, 
etc. Liberal terms. Sells entire year. Fine side line. Local 
ftDd traveling agencies. Model Calendar Co., Dept. 309. 
South Bend. Indiana. 

PATENTS. Write for free niustrate<l Guide Book. 
Bend sket^-h or model for free opinion of Its patentable 
nature. Higtieat references. Prompt attention. Reason- 
able terms. Victor J. Evans A Co., 174 Ninth, Washington, 
D. C. 

AGENTS: Big proflta. Best and cheapest window 
letters made. Easily applied. Dime brines five samples. 
Particulars tree. Stalbrlte Company, 1115 Second Avenue, 
New York. 

AGENTS — Try our needle cushions. Big proflta. Good 
sellers. Sample 15c. Peters Mall Order House, 12 Har- 
rtoon Avenue. Gardiner. Maine. 



MEN only. Sell new novelty. 
ard Eddy. Meritlcn, Connecticut. 



Sample 25 cents. How- 



EVEUYBODY usea extracts. SeU Duo Double Strength 
Extracts. Complete line household neccfiBities. Big re- 
peaters. Write today. Duo Co., Dept. K6fl. Attica, N. Y. 

$5 to $15 daily easy — Introducing new style guaranteed 
bosiery. Must wear or replaced free. No capital or experi- 
ence required. Just ahow siiraples, write orders. Your pay 
In advance. We deliver and collrct. Elegant outfit mr- 
niahed. all colors and grades Including silks, wool and 
heathers. Mac-O-Chee Mills Co., Desk 1521. CinrinnatI, O. 

AGENTS 554 a week, travel by Auto, Install New Stove 
Converter in country homes. Wonderful invention. Cook 
and bake nil ye:ir without coal or wood. No gas or elec- 
tricity needed. We furnish the auto. Sample free. Thomas 
Mfg. Co.. C11S8 2561, Dayton, Ohio. 

LIGHTNING— Strange battery compound startles the 
world. Better than sulphuric acid. Charges discharged 
batteries iastantly. Qalloa tree to agents. Lightning Co., 
St. Paul. Minnesota. 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Artion Advertising Rate Folder." It contains 
some really important facts which will prove interesting 
and valuable to you. It also tella "How You Can Use 
Popular ."'cience Monthly Profitably." You'd like to 
know, wouldn't you? Manager Classified Advertising, 
Popul ir Seience Monthly, 225 West 39th street. New York. 

WE start you without a dollar. Soaps, extracts, per- 
fumes, toilet goods. Experience unnecessary. Carnation 
Co.. Dept. 21. St. Louis. 

AGENTS— Steady Income. Large manufacturer of 
handkerchiefs and dress goods, etc., wishes representative 
In each locality. Factory to consumer. Big profits, honest 
goods. Whole or spare time. Credit given. Send for 
particulars. F^eeporl Mfg. Co., 24 Main Street, Brooklyn, 
New York. 

67 MILB3 per gallon made with new patented gasoline 
vaporizer. \Vritc for particulars. Vaporizer Company, 
Fukwana. South Dakota. 

AGENTS— $15 a day — Easy, quick sales — Free auto — 
Big weekly bonus — $1.50 premium free to every customer, 
t^imply siiow o^ beautiful 7-piece, solid aluminum handle 
cutlery set. Appeals instantly. We deliver and collect. 
Pay daily. New Era Mfg. Co., 803 Madison Street, Dept. 
41 D. Chicago. 

AGENTS— Clever Invention! Inkapoon makes every pen 
a fount:iin pen. Fast ofllce seller; big profit, demand increas- 
ing every A-iiere. Exclusive territory oCfere<l. Sample free. 
H. Marui Compnny. Tribune Huilding. New York. 

A BUSINESS of your own — Make aparkling glass name 
plates, numbers, checkerboards, medallions, signs; big 
illusi rated book. Free. E. Palmer. 512 Wooster. Ohio. 

SHIRT manufacturer wants agents; sell advertised 
brand men's shirts direct to wearer. No capital or experi- 
ence required. Free samples. Xladison Mills, 505 Broad- 
way, New York. 

MAKE $25 to $50 week representing Clows' Famous 
Phil.idclpbia Hosiery, direct from mill— for men. women, 
children. Every pj.u" guaranteed. l*ricts that win. Free 
book "How to Start" tells the story. George Clows Com- 
pany. Desk 24. PlUladelphia. Pennsylvania. 

AGENTS, StlO to $200 a week, free samples. Gold sign 
letters for store and office windows. Anyone can do it. Big 
demand. Liberal offer to general agents. Metallic Letter 
Co.. 4.'U A. N. Clark Street. Chicago. 

$10 WORTH Of finest toilet Boaps. perhimcs, toilet 
waters, .spices, etc., absolutely free to agent.s on our refund 
Lacassian Co.. Dept. 615. .St. Louw. Missouri. 



plan. 

EARN $2.00 an hour in your spare time taking sub- 
seriptions for this magazine. Write to-day for the agency 
Id your town. Popular Science Monthly. 225 West 39th 
btrect. New York. 

AGENTS — It's time to sell felt rues to homes and hotels. 
They are bought for Xmas gifts. We are manufacturers 
and prices defy competition. $2.00 brings large sample. 
Write for our proposition. Newark Felt Rug Co., Dept. PS, 
66 F St.. Newark. New Jersey. 

$4.00 PROFIT on every $5.00 sale. "Free sample"— 
new sncciatty. (Money setter). Every storekeeper, doctor 
buys quickly. Connors made SJU flrHt liuur. i>ucc^ wudc 
%m first day. Experience unnecessary. All territories now 
open. Drawer 59Q. Hartford. Connecticut. 

AMBITICUS men, write today for attractive proposi- 
tion, setlirn; subscriptions to Americ^i's most popular auto- 
mobilL- and GporLsman's magazine, (juick siiles. Jiig profltti. 
PleiLttnt work. Digest Pub. Co., 9523 Butler BIdg., Ciu- 
cinnari. 

AGENTS— Best seller; Jem Rubber Repair for tires 
and lubes; supersedes vulcanization at a saving ot over 
800 per cent: put it on cold, it vulcanizes itself in two 
minutes, and is guaranteed to List the life of the tire or 
tube; Hells to every auto owner and accessory dealer. For 
particulars how to make big money and free sample, ad- 
dress Amazon Rubber Co., 504 Amazon Building, Phila- 
delphia. Peni>sylvania. 

SELL hourtclioid n(_'ccs.sitit I.ihenl credit extended. 
Hy-Gen-Ol Lnhomtorv. gnriTiij V-iUfv. New York. 

AtjKNTS mike prolli .selliim Ilhre brooms. Free 

sample. National Fibre Broom Co.. St. Ionia. MifgaoiiH. 

U ANTi:i) — District I*urchasinK Agenfs. $250 ;H'r inoiitb. 
Bteady employment and exclusive territory. Write now. 
Experience unnecessary. National Instrument Company, 
4707 North HiLmilTon. Chlrntro. Illinois. 

SELL neres<itie3. lOverybody needs and buys the 
"Businof*s Guide." Bryant elertrcd SSOO in July. Send 
for sample. It's free. Nichols Company. Box IB. Naper- 
Tllle, Illinois. 



Take the Limit Off 
Your Eannng Power 



Sign and Mail the Coupon Below 

Business is calling for men with expert technical training and is not 
finding enough of them to fill the big jobs that are open. And yet there 
are men plodding along in small positions not getting ahead because 
they haven't the specialized knowledge which commands the high 
salaries. If you are one of these men — if you are not satisfied with 
what you are earning — if 
your prospects are not 
promising, look into the 
technical field and see the 
tremendous opportunities 
that it offers to the trained 
man. No need to stay in a rut, 
no need to remain in a no-future 
job. Train as a Draftsman or 
Building Expert and name your 
own pay. 

Let the Chicago 'Tech" Experts Train You by Mail 

Put in a few hours a week in spare time study under the direction of these practical 
men and become an expert yourself. Instead of trj-ing to obtain your information 
simply by "picking it up," get the benefit of their experience. Let them instruct you 
in the methods used in actual engineering and building operations. For more than 20 
years they have been giving this practical instruction to ambitious men at the College 
and by mail. Everj' year hundreds of Chicago "Tech" men step ahead of the crowd 
and into important positions. 

Draftsmanship 

Tremendous demand for them everywhere holding high 

Draftsmen now by manufac- salaried positions because they 

turers, railroads, contractors, know practical methods. Send 

architects, etc. — and ChicaRo ihe coupon for full informa- 

"Tech" men are recognized as tion and Free Trial Lesson, 
"top-notchers." You find 

Courses in the Building Trades 

Carpenters. Bricklayers and 
Plumbers (journeymen and ap- 
prentices), can easily master 
rian Reading. Estimating, 
Superintending by the Chicago 
"Tech" method. Every point 
made clear. Equips the work- 





man to become a foreman or 
superintendent. Gives the 
small contractor the informa- 
tion he needs to handle bigger 
jobs. The coupon brings Free 
Books, Blue Prints and infor- 
mation. 




Settle Your Future — Now 

There's a constant call for experts in all branches — 
and the high pay goes to the men who can plan and 
direct those who do the manual work. Mailing the 
coupon will tell you all about the opportunities and 
the way to take advantage of them. Send it today. 



FREE! 

Mark X in the coupon to show 
which course interests you and we 
will send catalog and information. 
If the inquiry is on Drafting, wc also 
send Free Trial Lesson. If on Build- 
ing, Free Lesson in Plan Reading and 
Blue Prints of a bungalow. 



Chicago "Tech" Trainiog 
Put these Men Ahead 

"5)Oon after I cnroIlMl (in 
Drafting) my salary was in- 
creased $225 a month. Now 
In my own busini sj? $220,000 
worth of work in nrospcct.'* 
A. Rons. 
***** 

"Was working as a carpen* 
tcr &t $6 a day. 3 months 
after I enrolled (Buil<ier'9 
Course) "wus foreman at $8 
a day — then siiixjrintcndcnt. 
Now in contractiHK buaincRs." 

J. D. Woodside. 

"When I took up the course 
in Drafting was a clerk at $S0 
a month. Income soon doub- 
led. Xow in business cm- 
pUiying several men." 

H. S. Knapp. 
***• 

"Was a Draftsman when I 
ennJlled. Became ('hi<'! 
Draftsman at double former 
salary. Your course made 
rre an originator and de- 
signer." 

R. L. Cury. 



231 cj?!?.''*:CHNlr-1. ' wililHSwiBI 



■Addres... 
^Ost Office. 



State. 



Money Making Opportunities continued on page 18 



ibur 

bme 



A Student in a Middle 
Western State writes; 

*'/ am enthusiastic about your accounting course. 
It is the best arranged and most practical I have seen. 
The service you give in correcting Papers and tht 
personal attention and individual interest shown art 
as fine as any organization can offtr." 

This is only one of thousands of letters of appre- 
ciation of the unique instruction-by-mail methods of 
the United Y. M. C. A. Schools, which are the develop- 
ment of 25 years of successful experience in training 
men by the individual method. 

Nothing is more important in correspondence 
Instruction than the help of a friendly, competent 
Instructor who deals with you as a real person, 
writing to you frequently in aiding you to solve your 
problems. 

This kind of service is available to you. no matter 
where you live, or how special your needs may be, 
and at a surprisingly moderate cost. 

There are five other good reasons why you should 
enroll in the United Y. M. C. A. Schools for your 
home-study course and get "the most service for the 
least money." 

Mark and mail the coupon for these reasons and 
other interesting details. Our counsel is free. 



Some of our 300 Correspondence Courses 
BustneM Coursea 



Aeeoontaneir 
AdTsrtlslnc 
Bankins 
B«tter L(i Iters 
BookkeepiDiC 
Biuiriesa Arithinetie 
BoslnvM AdmlnlBtratloB 
Business Kniclnh 
BosiiM»a Fiiiiuic« 



Bu-Hifiens Law 

Complete Lctt«r-Wr1tinc 

Uftictf Maiiiurement 

Public >p«'skinB 

SdlesTiaiibtiip 

Srcretariul 

Show Card Writlnc 

Sten"itr-.i|ihy 

TimfSc Uanaifrmaot 



Tvohnioal and Oth«r Coun 



Iniurancfl Courara 

Gathamnttcal t^ouraea 
ecnanical Kiiarim-erlnx 
Own-Your-Hoine Coursa 
Plan Kaadins 



Acrienltoral Couraaa 
ApplWd Psvcholovr 
Arehltactara 
Antomobila Conrsa* 
Building Cnnatructlon 
Civil Knginfwrinff Couraaa 
Drafting Couraaa 
ElaetHcal CourMa 
EnsUsb Couraaa 
Factorf Manacnnaiit 
PoraiEii lAruni*Vaa 
Poranianship 

pa " ■ 

United Y. M. C. A. School* 

Correspondence Instruction 

DepL 73-P. 375 Luington AvenM, New York City 

Without obligating me. pkasc advise regarding the course In 



Radio FrpiT . _ 
Radio T< I*irrflp»iy 
Staam EnKin^rrinff Couraaa 
8tru>:turarDra.fCinK 

laa of th«> Slide Ru1« 
Vocational Guidance 



FuU Address . 



(Please write plainly.) 




$150 to $500 a month In^ 

Ante and Tractor Business 

Qualify in 8 weeks in the sreat shops 
Rahe for high paying positions. Through 
training Louis B«inu-r was made Foreman at f 
of 24. Hundreds of others have done as wellor 
ni<r ■nhc Anon ~'se'°^''"°'7 day from 
DlgJODSUpen Caraeea, Battery Station, 
Aoto Repair. Welding Shops and other succeasfol 
flrms, for Raht men. Big: concerns Deed trained men 
right away and they know where to look for them, 

RailrQad Fare and Board FREE 

I In order to fUl these openings at once I am 
L making an offer do one has ever made be- 
If ore. 1 cannot bold this open loiw. I'Ut^ 
\ yoa about i t i a mj letter. Send for details 
\aod Big Frss Boole on Auto Busitism. 
IWrite befon if a too late. 
BAIIC AUTO* 

•Ui and Walnirt 
CIWCUIWATI.O. 



••^f. SCHOOL SJ?S 



AGENTS AND SALESMEN WANTED 
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MAKE easy money seUing printing. No coUecting or 
delivering- Adverpreaa. Station C-5. MUwaukee. 

8ALKSMEN tliat have been or are catling on electric 
or radio trade, aec Mr. Rice. 6311 N. ClarK St.. Chicago. 

AGENTS— Something new, thinK of it! 33c. profit on 
every 35c. sale. What is it? Sample free. Empire Com- 
pany. 7201 Atlantic. Ventnor. Atlantic City, New Jersey. 

WHY work for others? Make and sell your own floods. 
We show you how. Enormous proflta. Write quick for 
free book explaining cverythinR. National .^^cientiflc Labor- 
atories. 213 North Monroe. Richmond. Virginia. 

SCHEMER Mftearine. Alliance. Ohio, prints big profit 
schemes; one agent making S25.0(H) from three: another 
$10,000 from one. Try your luck. Year, only $1.00: 3 
months. 25c. 

MANUFACTURER offers exceptional opportunity to 
tbnoe capable of ontanizing salcsforce of women to handle 
a product universally in demand by women. Write Ameri- 
can Rubber Products Co.. 612 Fifth Avenue. PittsbuTRh, 
Pennsylvania. 

AGENTS — A demotwtration sells our marvel can opener 
and doubles your money. Cinch your success with our 
propoaiton. Staples Mfg. Co.. Box 288. Mt. Vernon, 
Indiana. 

AGENTS— 625% Profit— Salesmen. New Article. Big 
demand. Buslnras and professional men must have it. 
$25.00 to J50.00 upwards daily. Ellen, Ohio, books 14 or- 
ders out of 16 calla In 3 hours, profit. $95.00. Men capable 
of handling one or more states desired but not absolutely 
neceflBary. Write at once stating territory desired. Sample 
Free. Busineaa HuiMnra. Dept. 110, Athen-s. N. V. 

NIFTY Auto Specialty. Discotmt3 handsome. Cata- 
ract Auto Washer t'ompany. Dept. N.. Topeka. Kansn/i. 

AGENTS: If you are makinR less than 5300 a month, our 
proposition on Kentinel Burgl.ir Alarms for windows and 
doors will interest you. Many agents earn 320 daily. Brand 
new inventions. No wires or batteries. Instantly attached to 
any door or window. No competition. Provides cheap bur- 
glar insruanoe. Rig money makena. Write to-day for ex- 
tremely liberal temia to iiKcnt-s. Sentinel Alarm Co., 1462 
Marquette Bide, rhicago. Tllinoia. 

EARN $10.00 to $35.00 weekly mailing circulars at borne. 
Outfit and instructions 25c. Jamorris, 2305 Grati, Phlla- 
delphla, Peng'iylvania. 

AGENTS— Mason sold 18 Comet Sprayers and Auto- 
wasliers one Saturday. Proflta $2.50 c.ph. Particulars 
free. Established 30 years. Rusler Co., Johnstown, Ohio. 
Dept. 2:^A. 

AGENTS with Fords. $20.00 a day selling braas water 

circulating pumps. $4.00. sells for $10.00. Shock absorbers 
and snubber. $3.50. sells for $8.50. Nickle byplex bumper F 
or R., $5.50, sells for $12.00. Explwive wliistle brass, $2.00, 
sells for $4.50. All guaranteed first class. Enclose money 
order for any item, will ship at once so you can'start selling. 
Univcnwl Mfg. Co.. 1110 S. Michignn. Chicr^ro. 

27.000 records guaranteed with one Everplay Phonograph 
Needle: new. different, cannot Injure records. $10.00 dnily 
easy. Free sample to workers. Everplay. Desk 216. Mc- 
Clurg BIdg.. Chicago. 

WTtlTE for specialty advertiser describing newest and 
bestsellers. Free. 734 Singer Bllg.. New York. 

HELP WANTED 



OUR Kenuine gold window ei;;n letters are an excellent 
money-making proposition for handy men. Slann Sign 
System. East I^thune Avemie, Detroit. Michigan. 

MEN — Age 17 to 45. Experience unnecessary. Travel 
make secret investigations, reports. Salaries, expense. 
American Foreign Detective Agency. 321, St. Louis. 

SILVERING mirrors, French plate. Easily learned, im- 
mense proflta. Plans free. Wear Mirror Works. Dept. 26, 

Excelsior Springs. Missouri. 

WRITE photoplays: $50 each. Experience unnecessary, 
detnil-s free to beginners. Pro<lupers' Le.'igiie. 194. St. I-ouls. 

DETECTIVES— Excellent opportunity. Fascinating 
work. Experience unnecessary. Particulars free. Write. 
American Detective System. 1968 Broadway. New York. 

BE a detective. Excellent opportunity, good pay, travel; 
Write C. T. Ludwi::, 424 Westover BIdg., Kansas City. 
Missouri. 

WANTED — Ambitious ineu to work at home, i-^ntirely 
new business: local or mail order. Previous experience un- 
essential. Ordinary man made $15 day. Write immediately, 
KrafTt. Box 806-I*S. San I'mnrisco. C':ilifomia. 

BE a railway lra,fflc inam-ctorl $110 to $250 monthly, 
expenses paid, after 3 montlis' epare-limo study. Splendid 
opportunities, rosition guaranteed or money refunded. 
Write for Free Booklet Cm-13. Standard Business lYaining 
Institute. Buffalo. New York. 

MEN — Will you increase yoiir earnings? Work at borne 
evenings? Then write enclosing stamped addressed en- 
velope. Normande H. 147 W. 2:td Street. Now York. 

MEN. women, over 18. drairing Government positions 
$1400 up. write immediately for full information. Chicago 
Civil Service rollege. B-70 Kesner Building. <:htcago. 

EARN $10 daily silvering mirrors, plating and rcllniahing 
metalware, headlights, chandeliers, bedsteads. Outfits fur- 
nished. F. Decie Laboratories, 1133 Broadway, New 
York. 

STOP daily grind. Utart silvering mirrors, auto head- 
lights, tableware, etc. Flans free. Clarence Sprinkle. 
Dept. 95. Marion. Indiana. 

MEN wanted lor detective work. P^xpericnce un- 
necess.iry. Write for details explaining guaranteed position. 
J. Ganor, former Govt. Detective. DU. St. Ix)ul'^. Missouri . 

AMBITIOUS men, write totlay lor attractive proposi- 
tion. 9L-lling subscriptions to America's most popular auto- 
mobile and sport8m.an'a magazine. Quick sales. Big profits. 
Pleasant work. Digest V\ib. Co.. 9523 Butler BIdg., Cin- 
cinnati. 

GOVERNMENT railway mail clerks start $133 month: 
expenses paid. Specimen examination questions free. 
Columbus Institute. N-2. Columbus. Ohio. 

,\LL men. women, boys, girts. 17 to 60. willing to accept 
government positioiw. SI 17-5190, traveling or stationary, 
write Mr. Ozmont. 295 St. tx>uis. immediately. 

FIREMEN, brakemen. baggagemen, sleeping car, train 
porters (colored). $14O-$200. Experience unnecessary. 
838 Railway Btireau. East St. Ix)ui3. IllmoL'<. 

V. S. Government wants help. Railway mail clerks, 
elerks at Washington. Men-women, over 17. $100-1195 
month. List positions free. Franklin Institute. Dept. M42, 

Rochester. New York. 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Action Advertising Rate Folder." It contains 
some really important facts which will prove interestmg 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Clacdflcd Advertising, 
Popular Science Monthly. 226 West 39th Street, New York 



A$io,ooo i 



ON 

■ ENGINEERING \^ 



Cvory Engineer, Mechanic and Electrical Worker 
will welcome this new master set. It will answer year 

problems. 

It will help you with your daily work.— Asoresooree 

of advancement and higher pay. Complete up-to-date 
informntion that is thorouRhly and easily explained on 
every branch of modem engineering and electrical 
practice. 

AUDEUS ENGINEERS 
& MECHANICS GUIDES 

4750 PAGES 
S7B4 ILLUSTRATIONS 



$1 A MONTH 
$t2 COMPLETE 



Thttse Guides tell you all about— 

Tbeery, Prsctlce and Operation of ALL Str«m Rnirin«s : 
UNIFLOW and POPPET VALVK ENOINKS. u.d LtxToMO- 
UILES. LocomoUve-Marlne Knirines;Turbin«; Rotsrr Knrhm 
■•thv Indicator - Liihncatkin PRACTICAL HANAGKMENT. 

~ ■ ■ ■ I*-* ■ml >ltnaXion--HOW TO 

ENGiNE; nil«a snd formols*. 



OAS. GAS rMGXnV.'A-Arrovln 

Z~-t~-~ __ ~\ L' l STFAM ENGINES nil«s 

Stasm Boilrra: llrat-Combuation; FusI and FkM Gsi Ai 



SELjfcCT AN ENGINE. 

Stasm Boilrni; lleBt-Coiii>'u»i..uiii 

C02 Rtfcorderii' Construction of all typM of BoAvs,' 

-HOW TO SELECT A HOII KR-TOILEb WSW_-- 

A.S.H.E. ROILER ronK-Ol'KRATION FIROIO. P»pi«. Fit 
tings- Heating and Ventilation—Rcfrigeration-Coolini Tower« 
— CondenaerB^-DiBtillinH: App«ratiiii-E)«i\-atr>rs--CrBnf«- -Ropes 
and Cablta— Spliclnir— TVacft^oi hllretrieal Knair^terino as an 
■id for rnirinfcra and electricians in obtaining a l[cen»e--r«aar 
reference index, coverina entire field of Modem Blectrlcltr. 

SHIPPED TO YOU FREE 

Not a ceiTt to pay antil rou t<ee the books. No obHsatlon b» 
pay unleas you are aatiffied. 8rnd coupon now—today and gst 
Uus new maater aat for ensinecre. Pay only $1 s month. 




P.& Ffeb. 



(jf^i Play 

-^-ontlie 

Saxophone 

Become a musician bo quickly as to 
astound everyone. Learn by playing 
real music — Instead of tiresome 
"exerctsea." You'llsoon become tbe 
most popular person In your "set." 

New Easy Method 

Is a revelation. N'othing cIbc like It fOr 
thoroUBhncaa .md rapidity. So simple that 
young and old find It ciisy to play with 

amizluK skiU. No "trick 

music" -but actual notes, 
leamc<l quickly right In yow 
own home. 

Free Book 

offers this wonderful musical 
opportimlty . Bend for It to- 
day before copies are ex- 
bnu!ited. You'll be astound- 
ed, ttirlllcd. fascinated at 
thin ea«y. rapid way to be- 
come a veritable master ol 
your favorite Instrument. 
Name below the Instrument 
you are particularly Inter- 
ested In. 




Learn to Play any 
Instrument 

Piano Mandolin 
Organ Drums and 
Violin Traps 
Banjo Harmcnyand 
Clsrlnst Composition 
Fluts Sight Singing 
Harp Ukulels 
Cornst Piccolo 
Collo Trombono 
Guitar Saxophone 

Hawaiian Steel Guitar 
Automatic Finger Control 
Voles and Speech Cutturs 



U S SCHOOl OF M USIC, 82 Brunswick BIdg., N. Y. CItf. 

Send me your lunnztriK free book "Music Lessons In Your 
Own Home " This does not put me imder any obUgatKA. 
(Plaaso Writs Nam* Plainly.) 

NAME 

ADDRESS 

INSTRUMENT 



THE WIRELESS EXPERIMENTER'S MANUAL 

E. E. Bucher 

This book thoroughly covers the nitire field of amateur 
radio work, includin;; tlw theory and dcsijjn of amateur wire- 
IfSH transmitterrt and rt-ccivers. the construction of trana- 
formera, high volt.iRo condensers, spark iiapa. .lerinln.niasts. 
and reccivinR sets for long and short wa\x receptions. 
330 pp Fully illustrated. Price »2,2S 

Pppular Sciencs MsntUy, 225 W. 3»lli Sc, New York Gty, NL Ta 
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USED correepondence courses eoM. rented, and ex- 
changed. Ijst free. (Couraes bought.) Lee Mountuin, 
Pisgnh. Alabama. 

ADVERTISE. Country, town newspapers. Lisia free. 
Fennel Company. Covington. Kentucky. 

RESPONSIBLE corporation wanta general sales mana- 
gers to open branch offlcc, manage Balcameu. S500 to $1000 
lieceflsary: ex[)enBca allowed to Baltimore if you qualify. 
Address Manager, 603 N. Eutaw Street. Baltimore, Mary- 
land. 

EXPERT chemist will furnish Forn iila and Trade 
Sccreta in all lines. Lists free. W. L. Cummings, Ph. D., 
Gordon Avenue. Hyracuse, New York. 

BE a detective. Excellent opportunity, ♦jood pay, tra\'el. 
Write C. T. Ludwig, 424 Weatover Bldg., Kansas City, 
MisBOuri. 

ENTER a new buainesfl. Earn $3,000 to $6,000 yearly 
in professional fees making and fitting a foot epeouilty: 
oiMnnings everywhere with all the trade you can attend to: 
easily learned by any one at home in a few weeks, at emu 11 
eipense: no further capital required: no goods to buy. Job 
hunting, soliciting or agency. Address Stephenson Labor- 
atory. 15 Rack Hay. Boston. ^TaBsachuHetts. 

V»'E start in busineas. furnishing everything. Men and 
women. $30.00 to SUXl.OO -veekly. operating our "New 
8y8t«m Specialty Candy Factories" anywhere. Opportu- 
nity hfetime. Booklet free. H. Ragadale Comiiany, East 
Orange. New Jersey. 

SELL by mail. Big profit opportunities free. Harvey 
Teeplc. Decatur. Indiana. 

MAKE money at home making toys. We show you how. 
fiend $1 for complete working drawings and designs. 
PeKalb Designing Co.. Dept. 11. Decatur, Georgia. 

START a cleaning, pressing, dyeing sliop. Splendid 
field, big protlts. Plans free. International System, Dept. 
20. Excelsior .springs. Missouri. 



FOHMULA.s by exwTt chemists. 1 
:'ity TAhoratorir.s. 132 E. AlbanuB St, 



ee booklet. Quaker 
Philfidelphia. Pa. 



BE your own Boss. Learn Shoe Repairing at Home. 
Be Independent. You cannot Fall with our Book of In- 
vtructlons. Postpaid One Dollar. American Bench 
ehoeroakcrs. Dept. 3. Aurora, Illinois. 

OPPORTUNITY to start lucrative business, little cai>- 
Ital: avoid risk of credits: or carrying nierctiandise. Write 
pept. l.Vi. Pflul Kaye. 149 Broadway. New York. 

INCREASE income spare time. Raise money quickly- 
Collect bills — cash. Interesting booklet "Skillful Collecl- 
tng." free. National t'ollectore Aa.soriation. Newark. Ohio. 

GET into the specialty maufacluring buniness. Amaz- 
ing profits. We will sen<l you free book explaining our si's- 
t*ro. Write immediately. A wonderful opportunity awaits 
you. National Scientific Laboratories, 213 North Monroe, 
, Richmond. Virginia. 

PATI:NTS procured — Trade marks registered — A 
coraorehensive, experienced, prompt service for the pro- 
tection and development or your ideas. Preliminary 
advice gladly furnished without cha.-ge. Booklet of infor- 
mation and form for fliselosing i<lea fn- * on request. Richard 
B. Owen. 44 Owen Building. Wjishington. D. C, or 2276-Z 
WoQlworth Huihliim. New York. 

Bt SINEHS OPPORTUNITIES. Yon know the kind 
of men and boys who would like to read "Popular Srience." 
You can easily make $2.00 an hour taking subscriptions to 
this magazine. Wrlt« today for the agency in your 
town. Popular Bciencc Monthly. 225 West 39th Street. 
New York. N. Y. 

Sluo CLEAR each day, auylx)dy can do tlial with Our 
Equipment, canvassing and exi)erience urmeceaaary, send 
30c In silver with Reference for particulars. Triple Blo<-k 
Motor Works. Garfield. Washington. 



STAMPS AND COINS 



CALIFORNIA gold $>i size. 27c: tH size, 53c. Whit^ 
cent and catalogue. 10c. Norman Shultz. Colorado Springs, 
Colorado. 

HAVING no office I can offer these bargains. 1000 Amer- 
ican hinges and lOU different stamps, 25c. 100 British Cul- 
oaies, 35c. Get my free price list and try my "approval 
service.'* Elwood D. Weber, 812 South Avenue, PlainflcliJ, 
New Jersey. 

158 Genuine Foreign Stamps — Mtxico War Jtaues. 
Venezuela. Salvador and India Service, Guatemala, <:hiii:i, 
etc.. only 10c. Finest approval sheets 50% to 60^ . Agents 
wanted. Big 72-p. Lists free. We buy stamps. E8tal>- 
lished 29 years. Uussman Stump Company, Dept. 55, St. 
Loui?. Missouri. 

STAMPS— 50 varieties, Africa, Brazil, Peru, Cuba, 
Mexico, etc., and Album 10c. 50 different U. 8. 25c. 
1.000 hinges, 10c. 1,000 mixed, 40c. List free. I buy 
stamps. C. Stegman, £949 Cole Brilliante. St. Louis, 
Missouri. 

50 dilTcrent French Colonial stampe. 25c. Nlckles. 122 
Flori.l;!. W.ishington. D. C. 

200 L)IKI"ERI;NT stamps, 20c. l*ila free. Michael. 
5602 Prairie. Chicago. 

1500 DIFFERENT, $5.00: lOOO. $2.60: 550. $1.00: 300. 
$,45. I red (jnken. 630 79th Street. Brooklyn, New York. 

THY Gopher approvals. Priced net. Specify countries 
desired. Reference. Gopher Stamp Company, 3515 
Third Avenue South, Minneapolis. 

U. s. 100 Var. Cat., about $2.00 for 15c. Jax Statnp 
Co.. Steger. Illinois, 



WONUI.R pricket stampe. 10c. Approvals. 
712-A Bowen. Dayton. Ohio 



Buckey. 



CDINS, mcd'il.^. paDcr money, antique firearms, swords, 
etampe, relics. Catalogue free. CoUector's Exchange, 1A3<S 
WlUington. Phlladelplda. 

103 DIKFKRKN'r stamps, including German airpliiie. 
Flume triangle. China, only 10 cents. J. B. Muslck, 4440 
Natural Briflge. St. Louis. MisBOurl. 

MR. ADVERTISIOR: Ask to-day for a copy of the 
"Quick-Action Advertising Rate Folder." It conl;iin& 
lome really important facts which will prove int^res'ing 
and valuable to you. It also telte *TIow You Can Vai- 
Popular Scirncc Monthly Profitably." You'd like to 
know, wouldn't you? Manager Classifled AdvertiFing 
Popular Science Monthly. 22.'> West 39th Street. New York 

INSECTS WANTED 

WHY not spend Spring. Summer and Fall gathering 
hulterfliea. Insects? I buy hundreds of kinds for collections. 
Pome worth $1 to ?7 each. Simple outdoor work witli my 
ln*itrtictions. pictures, price list. Get jjontcd now. Send lOf 
(Not Stamps! for my Illustrated Prospectus. Mr. Sinclair. 
IV.tlcr in Insects. Dept. 7. Ocean Park. Calif. 

MR. ADVERTISER: Ask to-day for a copy of the 
••Quick-Action Advertising Rate Folder.*' It contuins 
eome really important facts which will prove Intere.slitii: 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably. You'd like to 
know, wouldn't you? Manager Classified Advertising. 
I'opular Science Monthly, 225 West 39tU Street. New York. 



ELECTRICITY 

NeedsYouToBoss 
Johs 




cS>?if>cated£lectrical Expert 

EARN ^3500tonO000a Year 

IT'S a shame for you to earn less than $100.00 a week when 
trained Electrical Experts are in such great demand. You 
ought to get more. You can get more. 

Cooke Trained "Electrical Experts" earn $70 to $200 a week. Fit your- 
self for one of these big paying positions. Get into aline of work where 
there are hundreds and hundreds of opportunities for advancement 
and a big success. 

What's YOUR Future? 

Today even the ordinary Electrician— the "screw driver" kind — is mak- 
ing money— big money. But it's the trained man — the man who knows 

the whys and wherefores of Electricity — the "Electrical Expert" — who is picked out to 
"boss" ordinary Electricians — to boss the Big Jobs — the jobs that pay up to $10,000 a year. 

Age or Lack of Experience No Drawback 

You don't have to be a College Man; you don't have to be a 
High School graduate. My Course in Electricity is the most 
simple, thorough and successful in existence, and offers every 
man, regardless of age, education or previous experience, the 
chance to become, in a very short time, an "Electrical Expert," 
able to make from $70 to $200 a week. 

I Give You a Real Training 

As Chief Engineer of the Chicago Engineering Works I know 
exactly the kind of training a man needs to get the best posi- 
tions at the highest salaries. Hundreds of my students are 
now earning $3,500 to $10,000. Many are now successful 
Electrical Contractors. 

Your Satisfaction Guaranteed f °u=^'„^e\"?n'i^e^ 

tricity— so sure ami that after studying with me, you, too, can get into^ 
the "big money" class in electrical work, that 1 will Buarantee under ^ 
Ijond to return every single penny paid to me in tuition if, when 
you have finished my course, you are not satisfied it was the best^^ 
mvestment you ever made. 



Some Features 
of My Course 

That Have 
Revolutionized 

Home Stndy Training 

1. Practical Instruction 
— no useless, high- 
sounding theory. 

2. Free Electrical Out- 
fit—Finest outfit ever 
sent out for home ex- 
periment. 

3. Free Employment 
Service. 

4. Free Consulting 
Service. 

5. Free Engineering 
Magazine. 

6. Free use of my Elec- 
trical Laboratory. 

7. Extra Courses Free 
— Radio — Electrical 
Drafting. 

8. Spare time work- 
Special eam-while-you- 
learn lessons. 

9. Reduced prices on 
all Electrical Supplies. 

10. Cash Refund Guar- 
antee Bond. 

These features are all ex- 
plained in mybig Free Book 



FREE- Electrical Working Ouffit-FREE > 



I Rive each student a Splendid Outfit of Electrical Tools, ^ 
Materials and Measuring Instruments absolutely 



Cooke, 
Ctdet 
Engineer 



FREE. I also supply them with Drawing Outfit, 
examination paper, and many other things that ^» 

othtTBchoolH don't furnifth. You do PRACTICAL work ^^t^*^tm 

—AT HOME. You start rinht in after the flrst few VnlCaKO 
lessons to WORK AT YOUR PBOKESSION In a <r 
practical way— make extra money while yoa learn. 

Get Started Now— Mall Coupon ^ 

IwanttosendyouanElectricalBook rence Ave.". Chicago. Ill, 

and I'roof LM80I18 both FUFE. Those ^ rente A>c., «.iuu>bui «uc 



Workti 

Dept. 32. 2150 Law* 



cost younothin^and you'll enjoythem. 



Dear Sir: — Send at once the " Vi- 



Stndy Couroe— all fully prepaid, without 
obligaUoD on my part. 



Make the start today for a'briRht tal Facts" containinff Sample Les- 

future in Electricity. Send in Coo- sons, your Big Book, and fullrartiC' 

pen— NOW. _alar3_of your Free Outfit and ilome 

L.L COOKE, Clilel Engineer ^ 
Chicago Engineering 

Works Kame. 

Dept. 32 ^ 
21S0 Lawrence Ave. 
CliU'UKu, III. ^» Addren 
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Reading these six books in your spare time rapidly in- 
creases your ability to earn more money. Each volume 
is packed with valuable automotive information, pic- 
tures that make everything clear, diagrams of elec- 
tric wiring equipment that alone are worth the 
price of the books. Each book prepares you for 
a bigger, more important, better-paid job until 
you are ready to take full advantage of the 

Big Demand £or 
Experts in the 
Auto Business 

You will not only know all about the 
job you like best, but have a broad 
knowledge of everything connected 
with every make of automobile, truck, 
tractor and motorcycle. You will learn 
how they are constructed, repaired, 
kept in perfect order and driven. You 
will acquire all the knowledge that 
makes a man a well-paid, respected 
expert — a man whose advice and help 
is sought, and who never lacks a big 
job and big pay. 

Learn at 
Home 

Reading these books 
whenever you have a little 
time, or referring to them 
by means of the complete \ 
index, is the easy way to ' 
learn the automoLile busi- 
ness. You will quickly know 
more than the man who tries to 
learn the business by practical ex- 
perience in a poorly-paid job as an ap- 
prentice. And you can do all this right 
at home — without giving up your job or 
leaving home to attend school. 

IS Auto Experts Tell Ton Every 
tiling Ton Want to Know 

Everything known about the antomotive field haa been put into clear, 
everyday Englisb by 15 of the best-informed Aotoraobile and Tractor 
Engineers. Easy to understand with the help of more than 2000 pictures, 
including 128 electric wiring diaRrams. Start NOW to prepare for a 
better job with a fat pay envelope at the end of the week. These books 
even tell yoa bow to get into a profitable business for yourself. 



Learn 
All About 

Automobile Motors 
—Welding — Motor 
Construction — Re- 
pair — Carburetors 
and Settings- 
Valves— Cooling — 
Lubrication — Fly- 
wheels - Clutches 

— Transmission — 
Final Drive— Steer 
ing — Frames — 
Tires— Vulcanizing 

— Ignition — Start- 
ing — Lighting- 
Shop Kinks — Gar- 
age Design and 
Exquipment — Elec- 
trics—Storage Bat- 
teries—Care and 
Repair of Motor- 
cycles and Trucks 

— Gasoline Trac- 
tors and How to 
Repair Them. 

Blaeprinti 
I Eleclric Wiriag 
DUirmmt 




These 
Six Big 
Books 
Silipped 
to you for 
7 Days* Free 
Exandnation 

D«n*t Send Money Now—Just 
Mall the Coupon 

Seeing Is believing. Read these books in your home or shop for a wtiola 
week iree. Convince yourself that they offer you the biggest opportonity 
jrou ever had. Mail ua the coupon today — we hhip the books at onee by 
parcel post or express collect. If you want to keep them, send 12.80, tbaa 
only $3.00 a month until present special introductory price of tZl.BO is paid. 
If you think you can get along without the books send back at our expense. 




American Technical Sodety, Dept. A-202, 



American Technical Society, Dept. A -202, Chicago, lU. 

Please send me a six volume set of Automobile and Tractor information by Parcel Post 
or express collect, for seven days' free trial and practical use. I will either send you $2.80 
in one week and $3.00 a month until t have paid $21.80, or I will send the books back at your 
own expense. If the tiooks are sent back I am not under any obligations and won't owe 
you anything. 
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Men of the Hour 
in Science 

Intimate Glimpses of Foremost 
Leaders in Research 
and Discovery 




As SURGEON of the Rockefeller 
, Institute, New York, Doctor 
Carrel has entered hitherto unex- 
plored realms of scientific research 
to learn secrets of why we live, why 
we become sick, and why we die. 
In experiments with living body 
cells — in the course of which he has 
kept an isolated piece of chicken 
heart alive and growing for six 
years! — he has discovered startling 
new facts about white corpuscles. 
These corpuscles, he has just an- 
nounced, not only destroy microbes, 
l)ut stimulate healthful new growth 
in body tissues attacked by them. 



Ernest De K. Leffingwell 




IN THE central picture is Ernest 
Leffingwell, of California — ath- 
lete, explorer, scientist, horticul- 
turist, and owner of the highest 
honor medal within the gift of the 
British Royal Geographical Society. 
He is not only responsible for start- 
ing Vilhjalmur Stefansson on his 
historic Arctic explorations — with 
results described in the last 
Popular Science Monthly — 
but through his own explora- 
tions has given us the first ac- 
curate map of the whole north 
shore of Alaska. In addition, 
Leffingwell's adventurous ex- 
plorations have cleared up 
many scientific problems re- 
lating to the Far North. 
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NOT content with fame and for- 
tune, this retired "ace" of the 
French Army, who brought down 
105 enemy planes during the war, 
is devoting his practical knowledge 
to further conquest of the air. 

He recently announced the inven- 
tion of an entirely new type of sea- 
plane — egg-shaped body with queer 
wings — in which he hopes to fly 
from Paris to New York in 24 hours, 
and later to establish regular trans- 
atlantic passenger transportation. 
He plans also to build "jitney" sea- 
planes to sell for $1000 each. 



Dr. Vernon Kellogg 

IN HIS capacity as permanent 
secretary of the National Re- 
search Council, Doctor Kellogg (at 
left;!, like Popular Science 
Monthly, is endeavoring to unite 
the forces of science, industry, and 
education for the solution 
of public welfare problems, 
by interesting industry in 
tile results of scientific re- 
search, andby developinga 
new generation of scientifi- 
cally trained young men. 

For this undertaking he 
is [fitted by years of suc- 
cessful effort as a pro- 
fessor at Leland Stanford 
and as chief investigator 
for Hoover in war relief 
work. 
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ALONG RECORD of unequalled 
performance has won for the 
Grebe Receiver the unqualified en- 
dorsement of all good dealers. 

Musings of Doctor Mu" — the 
story of the development of the Per- 
fect Receiver, free upon request. 
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From $5 -a- Week Beginner to Scientific Chief 
of the World^s Greatest Telephone System 

How J. J. Carty, Directing Marvelous Research Work by Army of 3000 Scientists, 
Has Developed Our Phone Service "Ha\i a Century Ahead of Its Time" 



By Harry A. Mount 



\KE next step will be direct 
telephone conversations wnth 
Europe." 
Just 47 years after Dr. Alex- 
ander Graham Bell heard the first feeble 
sound ever transmitted over a wire, 
this matter-of-fact, yet tremendously 
si^ificant statement was made to me 
by the genius who has led the develop- 
ment of Bell's baby invention into an 
indispensable system of communication 
— by Gen. John J. Carty, vice-president 
in charge of development of the Amer- 
ican Telephone & Telegraph Company. 
And the statement was entirely charac- 
teristic of the man. 

A Great Army of Scientists 

For more than a quarter of a century, 
General Carty has been the guiding 
chief of the moat important army of 
industrial scientists in the world — an 
army that has created the one great 
American industry in which growth 
never has been haphazard or "hit or 
miss," but always the inevitable result 
of keen foresight, combined with orderly 
scientific research focused on the attain- 
ment of definite, practical ends. And it 
is largely through his scientific leader- 
ship that the United States today owns 
and operates one 
third of all the 
world's telephones. 

My conversation 
with Carty took 
place in an office 
on the twenty-sixth 
floor of a great 
building in N,''w 
York which is the 
very nerve center 
of the vast net- 
work of telephone 
lines stretching 
from sea to sea — 
and beyond. 
While we talked, 
gangs were at work 
in a dozen large 
cities of the United 
States making the 
first installations of 
a marvelous new 





system of automatic 
switching that per- 
forms, without the 
touch of a human 
hand, all of the 
intricate functions 



What Organized Research Has Given You in Service 



FORTY-FIVE years ago. John J. 
Carty, then a retiring youth of 16, 
was working (or five dollars a week on a 
telephone system that consisted of a few 
iron wires strung about the city of Bos- 
ton. Today he leads the technical de- 
velopment of the one great industry that 
has progressed, not because of occasional 
inventive brilliancy or haphazard driving 
power, but because of the application of 
orderly, scientific methods. 



Telephone communication in America 
is what it is today — at leeist half a cen- 
tury in advance of other nations — be- 
cause General Carty and his staff of 
3000 engineers learned how to foresee 
the problems of their industry, and to 
have the solution of these problems com- 
pleted when the time came to meet them. 

This is the true way of exact science — 
the way of untiring research, and of final 
fulfilment in valuable service. 



that heretofore have been re- 
quired of "central," even to ring- 
ing numbers on distant exchanges 
and making proper charges against 
customers' bills. At that same 
moment two operators were mak- 
ing direct connections between 
New York and Havana, over a 
line that at one point lies more 
than a mile beneath the waters 
of the Gulf Stream. And at 
the same moment, routine tele- 
phone messages were passing by 
radio between an exchange on 
Catalina Island and another on 
the California mainland. 

Speech Around the World 

"The physical obstacles to 
electrical transmission of speech 
to any point in the world have been 
overcome," I heard Carty saying. 
"I have faith that we shall build 
up a great telephone system 
that will bring into being a 
common language for all nations, 
and that will join all the peoples 
of the earth in one brother- 
hood." 

Visionary? Wait until you 
know Carty, the 
practical doer of 
"impossible" deeds. 
Here is a man 
who, as a youth 
of slight build and 
somewhat retiring 
disposition, went to 
work at five dollars 
a week on a tele- 
phone system con- 
sisting of a few iron 
wires strung about 
the city of Boston, 
and a few crude in- 
struments, used 
both as transmitters 
and receivers, which 
sometimes would 
work if one shouted 
into them. 

At the end of three 
years, in 1880, young 
Carty had quietly 
introduced the first 
great advance 
toward the modern 
telephone— the full 
metallic circuit — 
and was fairly 
launched on his re- 
markable career as 



John J. Carty 

Vice-president in 
Charge of Develop- 
ment, the Amer- 
ican Telephone & 
Telegraph Com- 
pany 
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The first telephone exchange, 1885 — 
from a contemporary drawing. Here 
' an operator, seated at a ''central 
desk, shouted incoming; calls to boy 
assistants who dashed about the 
room pushing brass pegs into holes 
and so making connections 

an industrial general before whom a 
host of "scientifically impossible" ob- 
Btacles in the way of the modern tele- 
phone has retreated. 

Not once, but again and again, Carty 
and his co-workers in telephone de- 
velopment faced apparently insurmount- 
able situations that threatened not only to 
halt further advance of the telephone, but 
even to destroy the existing system. In- 
deed, an entirely new industry had to be 
built from the ground up; for at the time 
Carty became one of the guiding geniuses 
of the telephone, the wisest men knew less 
about delicate electrical voice currents 
than does the average high school boy of 
today. Even Alexander Graham Bell, 
who planted the seed of the great enter- 
prise that bears his name, could do little 
more than supply the great inventive idea 
— an idea so crudely worked out at first 
that while a person could telephone across 
the street, the instrument and system were 
entirely ineffective at greater distances. 

Every Step Carefully Planned 

Each advance since that day has been 
deliberately planned, worked out in a 
laboratory, and finally executed with the 
cooperation of many minds. There has 
been no single creator of the telephone. 
But guiding and directing the 
whole course of telephone evolu- 
tion has been the genius of 
Carty, first as manager of equip- 
ment and traffic for the original 
Telephone Despatch Company; 
later as chief engineer for the New 
York Telephone Company: final- 
ly as chief engineer and now 
vice-president of the American 
Telephone & Telegraph Company. 

Today he is head of a force of 
more than 3000 scientists, engi- 
neers, and assistants whose job it 
is to improve and extend tele- 
phone service. Under his guidance 
science applied to industry has 
had its most grandiose test; and 
as a result of this tireless effort to 
solve vast problems by scientific 
research years before they actually 
became acute, it is safe to say 
that the system nov/ in service in 
the United States is fully half a 
centur>' ahead of its time as 
measured by "normal" progress 
in Europe. 

When Carty entered the busi- 
ness, iron wire was used and each 
individual wire carried one tele- 



A marvel of modem telephony— the auto- 
matic switchboard that enables telephone 
users to make their own connections 
accurately without the aid of a human 
"central." This intricate, silent sentinel 
— born out of the hubbub and clatter of 
oldtime exchanges— is the outcome of 
the Bell laboratories, direction of scientific 
research work 

phone connection, the ground being used to 
complete the circuit. 

"All manner of squeaks, squawks, and 
howls came over the wire," said Carty, 
recalling the difficulties of these early cir- 
cuits; "but if you shouted at the top of 
your voice, sometimes you could manage 
to be heard at the other end. When two 
wires were strung side by side, the effect 
of induction was such that if a person 
talked at either end of one of the lines, you 
could hear his voice at the distant end of 
either line." 

But the faith of Carty and his colleagues 
in the telephone reached beyond the limita- 
tions of their instruments. One of Carty's 
first big jobs was to string up a "long dis- 
tance" line between Boston and Lawrence, 
Mass., a distance of about 26 miles. This 




This is an actual photocrraph of one 
of the first crude multiple switch- 
boards, showing "central" operators 
at work. These instruments, the 
forerunners of our modern switch- 
boards, connected only a few hun- 
dred telephone subscribers 

was to supply a newspaper office with 
telephone service — a feat that required 
the servnces of a telegraph operator 
stationed at the end of the line to take 
the messages in code whenever the tele- 
phone should refuse to work! 
In the construction of the line, two wires 
were put up to provide two circuits and it 
was in the study of these two circuits that 
Carty conceived an idea that was destined 
to become tremendously important in tele- 
phone communication. He determined to 
use one of the wires in place of the ground, 
as a return circuit. He gave a workman 
instructions as to how to hitch up the in- 
struments at Lawrence and he himself 
made the connections at Boston. Then he 
spoke over the line to the girl operator at 
Lawrence — and a miracle occurred. The 
line was perfectly quiet! 

The Full Metallic Circuit 

"What did you do?" cried the astonished 
operator, when she heard Carty's voice. 

"Why," replied Carty, "I am using a 
full metallic circuit." 

"Gee," said the girl enviously, "I wish 
we had one of those things down here!" 

Then came a new problem. It was found 
that when two full metallic circuit lines 
were built side by side, induction or "cross 
talk" occurred much more readily 
than before. Hundreds of devices 

(Continued on 
page J JO 



AT THE right are the tallest telephone .jolcs 
• ever erected, as they appeared in New York 
twenty years ago. Such monstrosities, built to 
meet increasing business, resulted in public demand 
that the lines be put under ground — as shown above. 
The cables in this conduit are the busiest in the 
world. While the poles carried about 280 wires, 
the cables shown contain 22,624 wires 
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Airtight Tank to Prevent Huge Oil Loss 

New Fireproof Floating Roof Designed to Reduce $100,000,000 
Annual Fuel Waste, Caused by Flames and Evaporation 



WOULD you believe that you could 
envelop a tank full of fuel oil 
with a roaring fire without invit- 
ing certain disaster? 

By doing that very thing during tests of 
a newly devised floating safety roof, ex- 
perimenters of the Underwriters' Labora- 
tory recently demonstrated not only that 
oil tanks can be safeguarded from fire, but 
that the millions of dollars' worth of oil and 
its by-products lost each year through fire, 
lightning, and evaporation, can be saved. 

Piling inflammable material on the top 
and around the sides of a model tank 
equipped with the safety roof, the experi- 
menters poured oil on the tinder, set fire 
to it, then watched to see what would hap- 
pen. And while the flames leaped high, 
thb is what did happen: 

Oil Boils tDilhoid Igniting 

The oil in the tank actually boiled from 
the terrific hea yet it neither exploded nor 
ignited. After the fire had died down, the 
tank and its contents remained unscathed! 

The safety roof that protected the oil 
throughout this amazing test is said to be 
the crowning achiovement of inventors 
who have been endeavoring to relieve the 
increasing shortage in our available gaso- 
line and oil supply — a shortage due 
in a large measure to evaporation 
and destruction by fire. 

The total loss of oil by evapora- 
tion each year is estimated at 
600,000,000 gallons, valued at about 
$150,000,000. On the way from 
the wells to the refineries 300,- 
000,000 gallons of gasoline, evapo- 
rating from the crude petroleum, is 
wasted annually in the air, repre- 




A lightning bolt, striking one of the 
great tanlis at the Tidewater oil plant, 
Bayonne, N. J., started this destructive 
conflagration — typical of the preventable 
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fires that destroy $7,500,000 worth of oil 
and Se, 500,000 in property in the United 
States each year. To reduce this loss 
the airtight tank has been designed 



tremendous losses, led to the invention 
of the new safety roof, which can be ad- 
justed to fit any oil tank. It is said 
to be fireproof, lightning proof, and 
evaporation proof, and consists of a 
floating cover, the circuirference of 
which is built slightly smaller than 
that of the tank it is designed to fit. 
This floating roof rests on the surface 
of the oil 80 that no air may intervene 
between that surface and the rcof. 



How Roof Is Sealed 



Cross-section diagram of safety oil tank 
showing construction of floating roof that 
precludes fire and evaporation. Note cork 
seal filling space between rim of the circular 
roof and the tank wall 



An oil tank made fireproof and evaporation 
proof by a newly invented roof that floats 
on the suiface of the oil, thus excluding 
oxygen necexsary for combustion 

senting a preventable loss of $75,000,000. 
In addition, $7,500,000 worth of oil is 
destroyed annually by fire and lightning 
in devastating conflagrations that de- 
stroy $6,500,000 worth of other property 
and often result in loss of life. 
The critical need of lessening such 



Surrounding the floating roof and 
lyirg against the wall of the tank ia 
a gravel or cork "seal," which fills in 
the space between the rim of the 
roof and the tank, and automatically 
adjusts itself to irregularities. 
This seal is provided with a deck that 
turns rainfall onto the main roof, which is 
equipped with pipes to drain off the water. 
Investigation has shown that oil fires re- 
sulting from lightning are due to the fact 
that lightning sets off highly combustible 
gases that accumulate in tanks. 






Preparing the fire test. The tank, 
filled with fuel oil, is coveted with 
inflammable material that is satu- 
rated with oil 



Enveloped in flames. Heated to the 
boiling point by the test fire, fuel oil 
in the tank neither exploded nor 
did it ignite 



Through the fire unscathed. Here is 
the tank as it appeared at the con- 
clusion of the test, its contents un- 
. touched by the flames 
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Coue Brings His Magic Health Secrets to America! 



to arrive in 
this magazine 



COUE is here! 
He was scheduled 
America the week 
appears on the newsstands. 

Emile Coue is one of the most spectacular 
figures in the world today. He is popularly 
known as the greatest individual healer in 
history. At his modrat home in Nancy, 
lYance, this modem miracle worker is re- 
ported to have cured 20,000 persons of 
a host of serious ailments. Crutches, 
observers tell us, are thrown away, 
cripples walk, paralyzed limbs are 
taught to move again. 

A small town druggist of dynamic 
personality, who became a student of 
autosuggestion, Cou6 in the past 10 
years has played host and healer to 
an army of sick and crippled peasants 
that came in pilgrimage to his doors. 

Wins Fame by His Cures 

More recently, called to England 
to demonstrate his powers, he 
gained fame by curing Lord Curzon 
of "a dangerous and stubborn 
malady," while scores of others in 
England claimed benefit from the 
novel treatment which now he is to 
demonstrate in this country. 

But the most spectacular part of 
Coue's work is that he claims for 
himself no healing power at all — he 
merely teaches you to cure yourself, 
by the mysterious force of auto- 
suggestion. 

Everybody today knows this won- 
derworker's famous phrase, "Day by 
day, in every way, I am getting better 
and better." So common a catch- 
word has it become that it is a model 
for endless newspaper jokes. But be- 
fore you are led astray by ridicule, 
think of the effect of repeating an 
opposite phrase. Suppose you should 
say to yourself, in gloomy seriousness 
night and morning for months, "Day 
by day, in every way, I am getting 
sicker and sicker!" Common experi- 
ence will prove to you that you would 
soon become depressed and ailing in fact, 
as a result of such a daily dose of unhealth- 
ful suggestion. 

In that fact alone you have evidence of 
the powers of autosuggestion. Coup's re- 
sults are accomplished by the operation of 
well known laws. Briefly, you have two 
distinct minds — the objective, or conscious, 
which receives all the impression from the 
outside world through your five senses; 
and the subjective, or unconscious, which 
controls the automatic functions of your 
body such as breathing, digestion, the beat- 
ing of the heart, muscular and nervous 
reactions, and the processes of eliminating 
waste from the system. 

The Power of the Unconscious 

With the former we think, weigh alterna- 
tives, and deal with the material things in 
the world about us. The unconscious is the 
source of our dreams, the storehouse of our 
memory and of all the impressions that the 
world has made upon us — indeed, of a 
myriad impressions that we were not con- 
scious of even as we received them. And 
this unconscious mind, guiding the func- 
tions of our organs, keeps us well, happy, 
and successful if we but give it the chance. 
But if we fill it with ideas of gloom and 
failure, it guides our actions not toward 



By Edwin F. Bowers, M.D. 

Author of "Teeth and Health." etc. 

health and success, but toward disaster. 

The secret of autosuggestion, then, as 
preached by Cou6, is to implant in this un- 
conscious mind the conviction of health and 
success. But how can this be done? We 
know by the new science of psychology that 




Photo courtesy American Library Ser\-ice 

Emlle Coue, known as the world' s greatest faith 
healer, surrounded by just a few of one day's health- 
seeking pilgrims to his home. Reliable observers 
wha|have watched his work in Nancy, France, tell of 
amazing cures wrought by the methods of auto- 
suggestion he teaches — of cripples who, after a short 
Coue, treatment, throw away their crutches and run 
gaily up and down the garden 



over as you repeat the phrase is merely a 
bit of ritual that permits you to be sure of 
plenty of repetition of the phrase without 
actually counting with your conscious 
mind, and so keeping the latter alert and 
defiant of the unconscious. The words are 
repeated aloud because thus the maximum 
of impression is made upon the unconscious 
by the muscular movements of mouth and 
throat and the nerve sensation of the 
ear, with the minimum of attention 
from the conscious mind. 

Many familiar experiences in life 
may be taken as instances to explain 
what Cou6 is driving at. In a game of 
baseball, one member of the team 
regularly plays magnificently. This 
is because the idea of success is deeply 
implanted in his unconscious mind, 
and the unconscious attends to all the 
instantaneous reactions of eye and 
nerve and muscle that make him hit 
and run and catch to perfection. 

But another — a new player — is 
never quite sure of himself. He con- 
stantly though vaguely imagines him- 
self failing to catch or hit the ball. 
Then, by a curious law of psychology, 
which Cou6 announces, the harder he 
wills to make a bi ' ant catch, the 
less chance he has of doing so. His 
imagination — dimly picturing failure 
— and his will — determined to suc- 
ceed — are in desperate conflict, and 
in every such conflict the will loses. 

Fear Grips Imagination 

In many people, apparently, the 
imagination, feeding by its very 
nature upon the spectacular, is more 
ready to seize the dramatic or terrify- 
ing possibilities of failure than the 
calmer facts of success. Pictures of 
spectacular crashes, of disaster gath- 
ering like the storm, of falling from 
great heights, of making a glorious 
botch of what we are doing, seem to 
appeal to the imagination more than 
{Continued on page 113) 



the unconscious is ac- 
cessible only when the 
conscious mind 
drowses — when you 
are daydreaming, or 
half asleep. When 
your conscious mind 
is alert, it doesn't 
allow the unconscious 
a chance to realize its 
dreams. 

Now Cou6 has in- 
vented a new method 
of feeding thoughts of 
health and success to 
the unconscious. 

The rhythm of say- 
ing aloud over and 
over again, as you fall 
asleep, "Every day in 
everyway I am getting 
better and better," 
serves to lull the 
conscious mind to in- 
attention and by its 
repetition fixes the 
idea of universal im- 
provement in health 
and ability in the un- 
conscious. The string 
tied with twenty 
knots that you tell 



Try This Experiment on Yourself 

'TPO DEMONSTRATE the power of your unconscious 
J- thought to transform itself into action, tie an eight- 
inch string to the end of a pencil, and to the other end of 
the string attach a heavy metal button. Holding the pencil 

firmly in both hands, as 
shown, but without 
pressing your arms tense- 
ly to your side, suspend 
the button over the in- 
tersection of two diam- 
eters crossing at right 
angles in a circle, 10 
inches across, previously 
drawn on a piece of 
paper. 

Now let your eyes fol- 
low the line of one of the 
diameters. Soon the but- 
ton will begin to swing 
along that line. Next, 
concentrate for a time 
on the other diameter; 
later, let your eyes follow 
the line of the circle. 
Each time, the move- 
ment of the button will 
change to follow the line 
you are thinking of, de- 
, spite the efforts of your 
will to hold the pencil 
'motionless. 
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What Is Inside the Earth? 



Amazing Scientific Discoveries Give New Explanation of Volcanic 
Flames — Earth's Center May Be Solid Mass of Precious Metals 



1. Below at left, the sci- 
entifically disproved theo- 
ry that earth contains a 
molten inferno sur- 
rounded by a crust. 

2. Below at right, 
the Washington 
theory that earth 
has a center of 
gold and precious 
metals with 
outer layers of 
lighter 
metals 



By E. E. Free 

ONE of the greatest of all scientific 
mysteries lies literally under your 
feet. It is the mystery of what is 
inside the earth. 

Suppose you devised some kind of power- 
ful digging machine, capable of with- 
standing terrific heat and pressure, and 
suppose you climbed inside it and started 
downward through the rock and kept on 
going, mile after mile, until you penetrated 
all the 3956 miles down to the center of the 
earth. What would you discover on the 
trip? What materials would you have to 
bore through? 

No doubt you would expect to find a 
blazing central inferno of gases and molten 
metal. No doubt you have been led to 
believe this because it 
seems to explain the 
flames and seething lava 
that issue from vol- 
canoes. The explanation 
of spouting geysers, hot 
springs, and earthquakes 
is also popularly traced 
to the supposed molten 
interior of the earth. 

Until a few years ago 
scientists likewise would 
have expected to find a 
seething ocean of molten 
rock inside the earth — a 
central cauldron of lava 
still white hot from pri- 
meval fires. But today 
the scientist knows 
better. Today he knows 
that the earth is actually 
solid all the way through; 
that its interior is not 
'molten rock at all, as 
most of us still believe, 
but a core of something 
more rigid than the 
strongest steel, probably 
a core of metal. 

What Science Guesses 

Just what that metal 
fa, nobody knows for 
sure, but there are two 
especially interesting 
scientific guesses. Dr. 
William H. Hobbs. the 
distinguished professor 
of geology at the Uni- 
versity of Michigan, 
guesaes, for instance, 
that the earth has a 
center made up mostly 
of solid iron. 

This sounds strange enough; 
but another theory — a more 
recent one — is much stranger 
still. "The heart of the earth," 
Bays this newer theory, "is a 
heart of gold!" At the very 
center of the globe there may 
be millions of tons of gold and 
silver and copper and platinum 
and the other heavy metals. 

This is not mere fantastic 
Speculation, but a sober de- 
duction from the most criticai, 



investigation ever made in the chemistry 
of the earth's crust — an investigation con- 
ducted by the acknowledged world author- 
ity on this subject, Dr. Henry S. Washing- 
ton, of the Carnegie Institution of Wash- 
ington, D. C. 

Doctor Washington, studying over 5000 
trustworthy chemical analyses of the crust 
of the earth, found that the elements com- 
mon in the crust are exclusively those of 
lighter weight. The heavier elements occur 
only in the most minute proportions. Gold, 
for instance, composes less than one 
millionth of one per cent of the earth's 
crust! 

Yet Doctor Washington thinks it im- 
probable that these heavier elements were 
always lacking. Then where is Mother 
Earth's missing quota of gold, platinum. 



and other heavy elements? Have they 
hidden themselves away out of our rerfch? 

Doctor Washington believes that they 
have. He thinks that the earth was once 
molten. While it was in this condition the 
lighter elements rose to the surface; the 
heavier ones sank. He thinks that millions 
of tons of the missing elements are inside 
the earth now. 

At the very center he would expect to 
find a core of the heaviest elements — such as 
platinum, gold, antimony, and osmium, the 
latter the heaviest known substance, familiar 
to us all in that natural alloy,"iridosmium," 
used for the tips of gold pens. Outside this 
sphere of precious metals there is, perhaps, 
a zone of those elements that are little less 
heavy — copper and silver and lead. If there 
is a zone of iron, as Doctor Washington 



The Earth's Contents — The Old Idea and the New Ones 



At right : Dr. Henry 
S. Washington, 
who has advanced 
the gold core 
theory 




3. Above, the theory that the earth was built up of ac- 
cumulating lumps of metal and stone. At left. Dr. William 
H. Hobbs, geologist, leading exponent of this theory 
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thinks there is, it presumably comes 
next. Clear outside, on top of all the 
metallic zones, is the surface layer of the 
lightest elements — the slag layer, the 
rocky crust on which we live. 

If this is true, where do the veins of gold, 
silver, and copper that we mine in the 
earth's crust come from? 
The generally accepted 
scientific answer is that 
the/ have been brought up- 
ward by seepages of hot 
mineralized water from the 
depths of the earth. 



guage, the plumb bob is "deflected from 
the exact vertical," and the amount of this 
deflection is proportional to the weight of 
the mountain as compared with the weight 
of the earth. 

Because of this fact, Maskelyne's two 
plumb bobs were deflected very slightly. 



Old Ideas Upset 



But whether or not the 
earth's center is solid gold, 
it is certainly something 
heavy. It contains some- 
thing far more dense than 
any of the rocks we know 
on the surface. And if you 
are astonished by this fact, 
which upsets most popular 
beliefs, you may be still 
more astonished by the way 
scientists arrived at it. 
They know the earth must 
have something heavy in- 
side it because, for one 
thing, it weighs more than U 
should. 

I can hear you ask, 
"What! Has the whole 
world been weighed?" Yes 
— the world has been 
weighed. Scientists have in 
effect put Mother Earth on 
the scales and found that 
she tips the beam at nearly 
six thousand million million 
millions of tons. 

But how, you ask, did the scientists do 
it? Well, they started nearly 150 years ago 
with a novel experiment. It was an Eng- 
lishman named Maskelyne who first de- 
cided to try to weigh the earth. To begin 
with, he decided he would need a mountain 
that he could use as a known weight for 
comparison. So he hired an engineer and 
sent him all over the British Isles 
to find a suitable hill. This en- 
gineer, as it happens, was that 
same Charles Mason who after- 
ward became famous as one of the 
men who ran the Mason and 
Dixon line separating America's 
"slave" and "free" states before 
the Civil War. 

Weighing the Earth 

After a long search, Mason 
selected a hill in Scotland. Two 
plumb bobs, or weights hung on 
strings, were then set up, one on 
each side of the hill. Such a 
plumb bob normally will point 
straight downward toward the 
center of the earth. That is, it 
will point downward when it is on 
a level plain so that the only force 
acting on it is the gravitational 
attraction of the earth. 

But when the plumb bob is 
hung up near one side of a moun- 
tain, it will not point exactly 
downward. The mass of the 
mountain vnW attract the plumb 
bob jxist as the earth itself does, 
and since the mountain mass is 
alongside the plumb bob and not 
below it, it will attract the plumb 
bob sidewise. In scientific lan- 




Vesuvius in a recent eruption, showing flying masses of white-hot 
molten rock hurled from the exploding cone 



each one toward the hill. Careful borings 
into the hill determined the average weight 
of its rock and this together with detailed 
surveys permitted the calculation of the 
hill's total weight. Knowing the latter, and 
the deflection of his plumb bobs, Maskelyne 
was able to calculate the earth's weight. 
By modern scientific methods the earth 




How the Earth 
Was Weighed 
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has been still more accurately weighed, but 
Maskelyne's results were reliable enough 
to prove that the earth was far too heavy 
to be hollow or composed of ordinary rock, 
since ordinary rock weighs only about two 
and three quarters as much as water, while 
the earth as a whole was found to weigh five 
and a half times as much as 
water. Therefore the inside 
of the earth must be made 
of some heavier material 
than the outside, and scien- 
tists today agree that this 
material is probably a metal 
or a mixtiu-e of metals. 

Another thing that scien- 
tists agree about today is 
that this metal core of the 
earth is not molten. 

The Molten Earth Idea 

The idea of a molten 
earth originated, I suppose, 
from what men knew about 
volcanoes. When they saw 
molten rock burst out of the 
earth, they naturally 
thought that there was a 
vast reservoir of molten 
rock inside. Moreover, the 
once generally accepted 
"nebular hypothesis," con- 
cerning the origin of the 
earth, implied that there 
had been a time when our 
planet was a glowing liquid 
ball, and that it had gradu- 
ally grown cold and hard- 
ened on the outside, leaving 
a fiery core within. But the 
nebular hypothesis doesn't 
agree with many unques- 
tionable facts that we know 
today; while volcanoes are explainable, as 
we shall see, quite otherwise than as giant 
chimneys from a huge inner furnace. 

At the same time scientists have been 
learning other facts that disprove the 
theory of a molten earth. It has been 
found, for instance, that earthquake shocks 
move through the earth as they would 
through a rigid body. Further- 
more, the spin of the earth obeys 
the mechanical laws characteristic 
of a spinning solid ball, not of a 
liquid one. And, most convinc- 
ing of all, are the facts about the 
tides. 
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aWTEROF THE EARTH 

NEARLY 150 years ago, in Scotland, the earth 
was first weighed. On each side of a hill, the 
weight of which had been estimated in advance by 
careful borings, was hung a plumb bob. Attracted by 
the mass of the mountain, these plumb bobs were 
deflected slightly from their normal vertical positions 
in line with the center of the earth. By measuring the 
amount of the deflection, which was proportional to 
the weight of the mountain as compared with the 
weight of the earth, it was possible to calculate the 
earth's weight, which was found to be much greater 
than it could be if the earth were rock al! through 



Earth Resists Tidal Pull 

More than 50 years ago the 
great English scientist. Lord Kel- 
vin, pointed out that an earth 
consisting of a thin solid crust 
surrounding a liquid interior 
would never be able to withstand 
the tidal pull of the sun and the 
moon. It is this pull of the 
heavenly bodies that makes the 
tides in the ocean. Now the pull 
is just as strong or stronger on the 
land. Why, then, are there not 
tidal waves in the solid ground as 
there are in the sea? Obviously, 
just because it is solid — because 
the land is too firm and rigid to 
yield to the tidal pull the way the 
water does. 

Lord Kelvin figured out in tons 
the amount of these tidal pulls on 
the land. They were stupendous; 
many times larger than any pos- 
sible resisting strength of the 50 
or 60 mile crust then supposed to 
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Flaming Lava at Night 

THIS remarkable night-time photo- 
graph of the flaming new cone of 
Mount Vesuvius, taken from the floor 
of the crater by Frank A. Perret, head 
volcanologist of the Smithsonian In- 
stitution, shows vividly a typical display 
of volcanic fireworks in the course of the 
mountain's recently renewed activity 



constitute the only solid part of the globe. 
If we tried to live really on a thin rocky 
crust floating on a sea of liquid lava, we 
should not last one day. Inside of 24 hours 
the solid ground would smash under our 
feet. Twice each day a vast wave of 
melted rock, hundreds of feet high, would 
roll round inside the shell of the earth, 
bursting through it and overwhelming 
every vestige of anything solid. 

There actually does exist, it is true, in 
the land as well as in the ocean, a tide; but 
it is a few inches high instead of hundreds 
of feet. It is the kind of tidal rise and fall 
that would happen in a very rigid solid — 
not in a ball of crusted liquid. We may be 
quite sure, then, that the earth as a whole is 
a huge solid ball, even more rigid than if 
made of the best steel 
clear through. If it was 
once molten long ago, as 
Doctor Washington be- 
lieves, it must have cooled 
in the course of ages until 
it has become solid all the 
way through. But it is 
possible, on the other 
hand, that it never was 
molten at all, that it has 
always been as solid and 
rigid as it is now. 

This view Professor 
Hobbs has lately brought 
out in his book, "Earth 
Evolution and Its Facial 
Expression," though he 
prefers the word "rigid" 

(Continued on />ti.gg 30) 
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How Vesuvius Became a Roaring Smokestack 



IN SUPPORTING the theory that 
the earth is a rigid sphere, with 
center of solid iron and rock. Dr. 
William H. Hobbs offers an entirely 
new explanation for volcanoes (see 
diagram at left). He suggests that 
shrinkage of the earth, pushing surface 
rocks upward into mountain ranges, 
forms low-pressure pockets compara- 



tively near the earth's surface. With 
reduction of pressure the intensely hot 
rock in the pocket melts, and the mol- 
ten rock rushes to the surf ace wherever 
it can, forming flaming volcanoes. 

In the photograph above, scientists 
on the crater floor are shown measur- 
ing the temperature of the gases 
escaping from the lava 
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Threadless Wrench Holds 
Fast in Tight Places 

WIDESPREAD demand for an end 
wrench that will adjust instantly 
and stay adjusted until the nut ia 
loosened, has led to the perfection of 
a postless, screwless, and threadless de- 
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Thumb pressure engages or releases 
the teeth. Handle forms lower jaw 



vice that combines light weight and great 
strength. In designing this wrench the 
manufacturers have eliminated all excess 
bulk in the head, thus making it possi- 
ble to use it in tight places. 

The handle forms the lower jaw and 
is notched at right angles to the gripping 
face, while the movable upper jaw is also 
notched and can be moved up or down 
when the notches are pulled out of en- 
gagement. When the thumb of a hand 
holding the wrench presses the corru- 
gated part of the movable jaw, dis- 
engaging the teeth, the upper jaw will 
move instantly up or down to the proper 
adjustment. Pulling back on the jaw 
with the thumb again engages the teeth. 



Motor Truck Runs on Coal or Corn 



What Is Inside the Earth? 

(Continued from page 39) 

to the word "solid," for rigidity is only 
one of the properties of solids. Under the 
tremendous pressure and temperature in- 
side the earth, it is possible that the prop- 
erties of matter are not the same as we 
know them on the surface. Things may 
be "rigid" and still lack some other proper- 
ty of "solids." Professor Hobbs explains 
the origin of such a rigid earth among the 
blazing, gaseous stars of space by reference 
to a new theory of how the earth was form- 
ed — the so-called "planetesmal hypothesis." 

This hypothesis begins by imagining the 
Bun as a single star, a little larger and hotter 
probably than it is now. There were no 
planets sweeping around it then. Along 
came another star. It happened to pass so 
close to the sun that the gravitational 
attraction between the two bodies pulled 
out a lot of matter from the sun. 

These enormous pulled-out "drops" of 
matter began to revolve about the sun. 
In time, as they collided with one another, 
sticking together when they struck, they 
gathered into great lumps. These lumps 
are the planets we know today — Venus, 
Mars, and the others; also the earth. 

Ejcplaining the ^^Plandesmar Theory 

The visiting star left behind a sun sur- 
rounded by a vast revolving cloud of 
matter that had been torn out of it. 

In this cloud were millions of small lumps 
of matter — called "planetesmals," or baby 
planets. One of them, a little larger than 
the others, became the nucleus of our earth. 
It picked up the smaller lumps that hap- 
pened to be revolving about the sun in the 
same general path. Think of a molasses- 
coated baseball flying through an endless 
swarm of gnats. 

In the course of time — millions on 
millions of years — the earth picked up 
nearly all the baby planets within its reach. 



'T'O BEAT the rising cost of 
gasoline, British manufac- 
turers have perfected a motor 
driven by gas formed by blow- 
ing a steam jet through a bed of 
burning coal, charcoal, or corn, 
or any material rich in carbon, 
and generated while the vehicle 
is in motion. 

Heat from the fuel produces 
steam, which is then forced into 
the firebox. Carbon monoxid gas 
is a result. This gas is admitted 
to the engine cylinders. 
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The new producer gas truck, showing engine, generator, and fuel hopper 



That is the condition now. A few small bits 
of matter, which managed to escape be- 
fore, are still being picked up occasionally. 
These are the meteorites that we see shoot- 
ing over the housetops at night. 

World Built by Meteors 

Now scientists who are studying these 
meteorites that still arrive on the earth, 
note that they are of two kinds. Some are 
iron and some are stony. The latter con- 
sist of rocks much like the rocks on earth. 

Of the vast original cloud of matter 
pxilled from the sun. Professor Hobbs — 
whom I mentioned above as the most 
recent advocate of the iron-core theory — 
thinks about half consisted of iron lumps 
like these iron meteorites, and about half 
of rock lumps like the stony ones. They 
were continually hitting each other like 
grains of sand in a storm. From mathe- 
matical calculations, the professor con- 
cludes that the larger lump that was to 
become the earth would pick up at first a 
pretty fair average of smaller lumps, about 
as many iron ones as stony ones. A little 
later, when the crowd had been thinned 
somewhat, it would pick up mainly iron 
lumps. Later still, it would pick up mainly 
stony ones, as the earth is doing today — 
for iron meteorites now are rare. 

You can see what sort of structure the 
earth would have under this theory. At 
the very center is the original nucleus; next 
is a zone of half iron and half rock; then 
comes a zone that is almost pure iron; and 
the outside is a rock zone — the visible crust 
of the earth today. 

But the theory, as it stands, seems to 
leave us still mystified about those fiery, 
death-dealing smokestacks of the earth — 
the volcanoes. In scores of places on the 
earth's surface, millions of tons of melted 
rock are still being hurled out from the 
earth's interior. Whence comes all this fire 
and steam and molten stone ? 

Professor Hobbs answers with an entirely 



new explanation of volcanoes. He says that 
volcanoes are caused by a sudden melting 
of a small pocket of rock comparatively 
near their surfaces. 

To begin with, the inside of the earth, 
while not molten, is known to be intensely 
hot. Even at a depth of only 50 or eff 
miles — less than one eightieth of the dis- 
tance to the center of the earth — the rocks 
are so fearfully hot that they would melt at 
once if it were not for the tremendous pres- 
sure of the mass above them. This pressure 
keeps the heated rock from melting, just as 
the pressure in a steam boiler keeps the 
water from all flying off as steam. 

Rocl^s Melt as Earth Shrinks 

But if you open the top of the boiler and 
relieve the pressure, the water will all fly off 
as steam. And similarly, says Professor 
Hobbs, if you pry up some of the outer 
layers of the earth's crust, thus relieving 
the pressure on the hot rock inside, this 
rock will promptly melt. Now the earth is 
constantly — if very slowly — shrinking in 
size. As it shrinks, the surface rocks are 
pushed up into folds and wrinkles like the 
wrinkles on a dried-up prune. These be- 
come mountain ranges. Under each of 
them the weight of the rock is lifted a little, 
the pressure on the deeper rocks is de- 
creased, and these rocks quickly melt. 
Whenever it can, this melted rock finds its 
way out to the surface and a new volcano 
is born. 

Thus, whether we accept the iron core 
theory of the earth's interior, or the new 
gold core theory, we may at least go about 
our affairs on earth secure henceforth in the 
belief that we have the solidest conceivable 
footing underneath us; and that the awe- 
inspiring outbursts of volcanoes are merely 
local accidents instead of being, as people 
once thought, the grim mutterings of some 
vast, fiery inner cavern lurking right below 
our feet and threatening in some monstrous 
future catastrophe to engulf us all. 
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"The Story of Man and His World" 

The Most Fascinating Serial Ever Published in a Magazine 

You will read in POPULAR SCIENCE MONTHLY 
during 1923 the most important serial ever pub- 
lished in a magazine. You will enjoy the most fasci- 
nating and thrilling story that could be told. It is a 
tale more absorbing than fiction could ever be. And 
every word of it is fact! It is "The Story of Man 
and His World." 

It Begins in the Next Issue of 
Popular Science Monthly 

THIS unique serial, by Dr. E. E. Free, tells the marvelous 
romance of life itself. It is Science's own story of how 
our world came into being, of how life appeared and developed 
upon it, and of how the amazing drama of Evolution led, at 
last, to the birth of Man. It is a story of spectacular events 
that covered more than a thousand million years — a time so 
vast that all the centuries of recorded human history are 
"but a few seconds" beside it. 

Never before have you been able to read this wonder 
story of "Man and His World" in one simple, continuous 
narrative. Dr. E. E. Free — scientist, traveler, engineer, and 
one of the best writers of popular science in America — has 
revealed, in words made plain for everybody, the great secrets 
of science suid life hitherto beyond the grasp of the average 
man. 

ACROSS the pages of this great serial march prehistoric 
t lizard-like monsters — twice as taJl as elephants, more 
terrible than the fiercest tigers. And dodging fearfully be- 
neath their feet run a few tiny, ratlike creatures destined to 
outlive the freak monsters they fear and to become the an- 
cestors of nearly all modem animals, including man himself. 

In a still more ancient scene of the story you will see a 
tiny "wormlike thing" trying to make his way up the bottom 
of a river against the current, trying patiently generation after 
generation, century after century, until he finally "invents" 
something that enables him to succeed — a rod of gristle down 
his back. What did he do, this little striving worm of five 
hundred million years ago? He invented the backbone, one 
of the greatest of all steps in the evolution of man! 

Still farther back, in the dimmest mists of time, 
you will see a world absolutely devoid of any life except 
tiny pear-shaped drops of jelly with 
hairlike stems. These, you will learn, 
were the first ancestors of all life. 
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Facts You Need to Know 

How much of this story do you know? 
Can you afford not to know more of it, if 
you are to call yourself well informed in 
this Age of Science? 

Do you know that once there was an insect- 
eating ancestor of man who looked about half 
like a dog aud about half like a cat? Do you 
know that in far off Madagascar there still 
dwell descendants of this humble "cat-dog" 
creature? Or do you know how the marvels 
of the human body develop from a single 
speck of living matter, a single cell so small 
that you can see it only through a powerful 
microscope? Do you know that certain sim- 
ilar one-celled things live always inside our 
own bodies as separate creatures — ^the 
white blood corpuscles that attack 
and eat disease germs? 

Innumerable fascinating 
facts like these go into the 
making of Doctor Free's great 
story. It is a magnificent pan- 
orama of science. 




Below: The earliest 
known human 
form, the Ape-man 
whose bones were 
found in Java 



Don*t miss this wonderful story, which begins in our next issue 
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Deep Sea Thrillers in Natural Hues for the Movies 



Gorgeous Life on Ocezm 
Floor to Be Thrown 
on the Screen 

/ILL our ideas of the bottom 
/A of the sea as a dark, colorless 
dungeon are now to be dis- 
pelled, with the announcement that 
J. E. Williamson, famous creator of 
undersea movies, is considering 
plans to use when possible the new 
color movie process perfected by 
Dr. Daniel Frost Comstock in 
photographing in all its gorgeous 
colors the little known animal and 
plant life dwelling in shallow waters 
below the ocean's surface. 

An Undersea Pioneer 



Williamson, the one motion pic- 
ture producer who has invaded the 
ocean floor, already has recorded on 
black-and-white films many wonderful 
and thrilling marvels of submarine life 
that are entirely new and strange to us. 
Now, when color films are perfected, 
be is satisfied that even those of us who 
know in a general way what the bottom 
of the sea looks like will gasp in amaze- 
ment when we see the natural brilli- 
ancy of those mysterious depths — the 
"land" where plants flourish, flowers 
bloom, and undersea life flashes in all 
the colors of the rainbow. 

Williamson has made thousands of 
daring voyages to this land, particu- 
larly in the vicinity of the West Indies. 
He knows its out-of-the-way places. For 
the black-and-white movies he has staged 
there thrilling scenes before the camera — 
battles between divers and man-eating 
sharks, adventurous searches for sunken 
treasures, and "mermaids" frolicking 
through deep sea forests. 

Men and Camera Dropped inio Ocean 

An artist and newspaper photographer, 
Williamson first utilized an invention of 
his father's to take movies under the sar- 
face of the water. This invention consists 
of a steel, glass-faced, watertight chamber 
in which it is possible for a photographer to 
operate a movie camera. By means of 
flexible sections this chamber is lowered 
from a vessel to great depths. Overcoming 
hundreds of difl[iculties, Williamson pro- 
duced the first undersea movie — "The 
Williamson Submarine Expedition" — and 
later Jules Verne's "Twenty Thousand 
Leagues Under the Sea." His 
latest exploit was to film with the 
alow camera the swift movements 
of man-eating sharks and other 
undersea inhabitants. 

When color movies can be applied 
to the sea depths, he says that: 

Islands of coral, which until now 
have appeared on the screen as 
gray masses of beautifully shaped 
plant and tree formations, will be 
reproduced in their natural colors — 
blues, pinks, and reds. Deep sea 
mosses and ferns will be seen in 
gorgeous greens. We shall see fishes 
of all. shades and forms — the bril- 
liant weakfish, the pink pompano, 
the variegated moonfish, angel fish 
and sailfish, the mottled tarpon, 
the charoeieon-liiie moray, v-hich 



New Color Photography 
Will Show Strange 
Plants and Fishes 



changes its color like tricolor silk, 
and the monster gray shark. 

All this we shall see in a glow of 
spectral bluish light that illumines 
the ocean depths. 

The remarkable results of the 
lirst successful color movie process 
are fully explained for the first 
time on page 59 of this magazine. 




How J. E. William- 
son photograph* 
thrilling scenes at 
the bottom of the 
sea, operating his 
movie camera in a 
watertight, glass- 
faced chamber, 
lowered from m 
vessel at the sur- 
face. Great depth 
is obtained by 
means of ■ 
flexible and 
collapsibia 
tuba sup- 
ported by 
steel rings 



Marvelous new underwater photographs 
taken by J. E. Williamson off the West 
Indian islands. They show divers at- 
tacking some monster of the depths; a 
"mermaid" gathering "flowers" in a 
garden on the ocean floor; gor- 
geous forests of living coral, 
hiding strange, many-color»H 
inhabitants 




Staging a Deep Sea Film 



A thrilling battle with a man-eating shark 
at the bottom of the sea is pictured here as 
it will be shown in the proposed new under- 



sea color movie. Williamson has actually 
photographed a similar battle for black- 
and-white movies now being shown 
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Seven -Ton Retort Scrapped by High Explosive 



THE use of high explosives to scrap bulky and 
unwieldy iron receptacles or machines that 
have been discarded is replacing the cum- 
bersome method of lifting them entire on cars 
and hauling them away to be melted. 

The scraps into which the receptacle or 
machine is shattered by the blast are not 
only easier to load on cars, but they also 
take up less room and thus conserve 
car space. 

A manufacturer of explosives re- 
cently demonstrated this method of 
reducing useless iron receptacles to 
scrap. A seven-ton nitric-acid re- 
tort, six feet high, was filled with 
water and six quarter-pound charges 
of 60 per cent explosive gelatin, fitted 
with electric detonators, were sus- 
pended in the water. 




When the charges were fired, a huge geyser of water 
rose from the shattered retort, while the fragments 
of the vessel fell within a radius of only 25 feet. 
The factor responsible for confining the flying 
fragments to such a limited space was the 
water that filled the retort and in which the 
explosive was placed, for this reason: 
Water is practically incompressible. 
Therefore, when the gelatin was exploded 
in the water, the expansion was in- 
stantly transmitted to the sides and 
bottom of the retort in suflScient force 
to crack them into pieces. But since 
the top of the receptacle was open, 
the greater part of the explosion force 
spent itself upward, producing a 
tall geyser of water. The shattered 
fragments of the receptacle, on the 
other hand, fell only a few feet. 



Setting the charge. Into the seven-ton 
retort, filled with water, are dropped six 
small charges of explosive gelatin 



The explosion. Much of the force of the 
charge spends itself in the form of a 
towering geyser 



The remains. Fragments of the shat- 
tered retort, confined within a 25-foot 
radius, are easily loaded on cars 



Engineers Make Mississippi River Bed Autograph Its Profile 



/IN AUTOGRAPHIC sounding ma- 
/-% chine that makes it possible to 
obtain a detailed and accurate profile 
map of a river bottom as rapidly as a tow- 
boat pulling a barge can move along the 
line of soundings, has been developed by 
M. Meigs, Corps of Engineers, U. S. A., and 
is being used by government engineers to 
chart snags, shoals, and rocks on the upper 
Mississippi River. 

The essential part of the mechanism is a 
sounding arm, the lower end of which drags 
along the bottom of the river, following the 
contour of the river bed. The upper end of 
the arm is connected with a recording de- 
vice located on a barge. Vanes attached to 



As the barge is towed 
along a river, every 
movement of the 
sounding arm, follow- 
ing the contour of the 
river bed, is transcribed 
on charting paper by a 
stylus. The recording 
instrument is shown 
below 



the arm oppose the water in such a way as 
to force the end of the arm down to the 
river bed. 

As the barge, equipped with sounding 
arm and recorder, is towed along the 
river, any elevation or de- 
pression of the river bed 
causes the arm to move 
through angles corresponding 
to changes in elevation. A 
quadrant attached to the 
upper end of the arm moves 
through an equal angle and 
this motion is transmitted by 
a thread to the recorder. Here 
a stylus marks on charting 



of the barge, the stylus produces a jagged 
line along which horizantal distances in- 
dicate miles covered, while vertical dis- 
tances indicate elevations of the river bed. 
A valuable feature of this mechanism ia 






Above is shown the 
barge, equipped with 
sounding and record- 
ing mechanism used 
by government en- 
gineers in making 
profile maps of the 
river bed along the 
upper Mississippi. The 
operation of the ma- 
chine is shown at left. 
Note the vanes that 
steady the lower end 
of sounding arm on 
the river bottom 



paper the amount of movement of the thread. 
By means of a graduated scale, every change 
in the distance of this mark from a base line 
can be interpreted as indicating a definite 
angular displacement of the sounding arm and 
hence a definite change in elevation of the 
river bottom. 

Since the recording paper is moved across 
the stylus at a rate corresponding to the speed 



that the nature of the river bottom is also 
recorded. Gravel, sand, mud, rock — all 
reproduce their peculiar handwriting on the 
chart. 

Hidden snags are also revealed; danger- 
ous boulders are located. Indeed, the com- 
plete record of the river bottom on which 
the sounding arm is dragged, is obtained 
on the recording strip of paper. 
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Tractor Drives One-Man Grain Binder 



CONTROL LEVtRS 




/^PERATED 
by one man, 
a new power 
driven grain 
binder, devel- 
oped by a Chi- 
cago implement 
manufacturer, 
cuts a 10-foot 
swath and har- 
vests from 30 to 
35 acres a day. 
It is said to mark 
the greatest step 
since the inven- 
tion of the binder 
in the seventies. 

The machine differs from other bind- 
ers in that the power for operating the 
binder mechanism is derived, not from 
the main wheel, but from the tractor 
that pulls the binder. This power is 
delivered from the tractor by means of a 
revolving shaft with universal joints 
that make it possible to cover very rough 
ground. The arrangement enables the 
binder to be run at more uniform speed, 
and the steady flow of power from the 
tractor makes it possible to cut a wider 



Through a revolving shaft with universal joints, power 
is delivered from the tractor to the binder that it hauls 



swath than with the ordinary binder. 
The direct positive drive prevents slip- 
ping and choking where conditions for 
cutting are unfavorable. 

Should the binder become choked, it 
is necessary only to stop the tractor. 
The power drive continues to operate 
the binding mechanism and the binder 
automatically clears itself. It is claimed 
that the machine doubles the acreage 
that can be harvested by one man, 
greatly increasing his efficiency. 



How Rough Hides Become Glossy Leather 



' I ''HE process by which the raw hides of 
animals are transformed into leather 
is far more complicated than most people 
realize. After the hides reach the tannery, 
they are cleaned of blood and dirt and then 
softened by soaking and mechanical treat- 
ment. Then the hides are treated with 




Heavy leathers are usually ready for 
the market after they have been tanned 
and have been through the subsequent 
"currying" process, but the light leathers 
are often dyed, stained, grained, or em- 
bossed before they are marketed. Slow 
working acid dyestuffs and direct cotton 
dyes are the most satisfactory. The 
leather is either dyed in a manner similar 
to the dyeing of cloth, or the dye is applied 
to the surface with a brush. 

Some leathers retain the rough dull 
finish with which they come from the dye 
bath; others are given a smooth and glossy 
finish. This is done with a machine such as 
that shown in the illustration. The leather 
is placed on a bed, and is pressed against 
a glass cylinder, which is run back and 
forth over the leather with considerable 
pressure. This completes the process. 
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Bread Loaves Measured to 
Standard by Seeds 

T_IOW Uncle Sam is continually on the 
alert to prevent you from being 
"short weighted" when you purchase food 
is shown by the recent adoption of a bread 
measuring device by the Bureau of Agri- 
cultural Economics. 

The displacement principle is employed, 
the volume of a particular loaf of bread 
being measured by the uniform flow of 
flaxseed into a graduated tube. The bread 
is placed in a container and the flaxseed is 
allowed to flow around it, completely sur- 




L 



© Harris Ewinfi 

By the uniform flow of flaxseed in this 
apparatus. Uncle Sam measures the 
size of loaves 

rounding the loaf and filling all the crevices 
almost as completely as would water. The 
diflFerence between the amount of seed re- 
quired to fill the container when the bread 
is in it, and that required when the bread ia 
removed measures the volume of the loaf. 

The flow of seed into a funnel below the 
container measures in cubic centimeters. 



Pressed under a moving glass cylinder, 
the leather receives its glossy finish 

lime, by which, with the aid of bacterial 
action, the hair is so decomposed that it is 
easily scraped off, together with the skin. 
At the same time the "net skin" on the 
flesh side of the hide is removed by scrap- 
ing and shaving. 

After the hides are "dressed," they are 
"scudded," a process of scraping to remove 
lime, hair, flesh particles, pigment cells, 
hair sacs, and soluble hide substance. 
Concluding with a thorough rinsing, the 
hides are ready for the tanning process, 
which varies according to the kind of skin 
and the purpose for which the leather is to 
be used. Having gone through the tanning 
process, the hides are scoured and then 
oil and grease are worked into the skin. 



Dump Truck Has Swiveled Tilting Body 



MOUNTED on a swivel ring with 
ball bearings, the body of a newly 
invented motor truck, designed espe- 
cially for trans- 
porting heavy 
materials, such 
as coal and rock, 
can be rotated 
so as to discharge 
its load either 
backward, on 
either side, or in 
any direction be- 
tween these an- 
gles. The capac- 
ity of the body 
is Syi tons. 

The ring 
mounting is 
equipped with a 
gear for tilting 
the body for dis- 
charging its load. 
The gear for op- 



erating the swivel and for tilting the 
body is driven by the gasoline engine 
that propels the truck. 




This swiveled body can be tilted in any direction 
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Rotary Brush for the Teeth 

MORE thorough cleaning of the teeth 
is made possible by a small circular 
brush rotated by turning the sanitary 
handle to which it is rigidly fastened. The 
position and pressure of the brush on the 
teeth are maintained by a second handle 
through which the shank revolves. 



New Shingles Interlock over Old Roof 



INTER- 
A LOCKING 
asphalt shingles 
which, the 
manufacturers 
claim, will not 
warp, curl up 
or blow up in 
wind or storm, 
have been de- 
signed espe- 
cially for reroof- 
ing old wood 
shingle roofs 
without the ne- 
cessity of tear- 
ing oil the old 
shingles. 

The interlocking feature permits sin- 
gle-layer roof construction. 

Interlocking of I hese shin gles is accom- 
plished by means of slits cut in both 
sides of each shingle two inches above 
the butt, as illustrated at the right. Into 
these slits fit the edges of adjacent 
shingles. Tab points formed by the 
slits lock tightly on the under side when 
the shingles are nailed down. The 
shingles are made in various colors. 




These inter- 
locking shingles 
can be laid over 
an old wooden 
roof in the 
manner shown 
above 



Type Setting 
Made Easier 



A 



RUBBER stamp 
printing outfit by 
which the operator 
can set type without 
having to read the 
letters or figures back- 
ward has been per- 
fected by a San Diego, 
Calif., manufacturer. 

The type units are 
placed in a hinged 
wire frame that forms 
the face of the stamp, 
away from the face 




Safety Fender Puts Brakes 
on Descending Elevator 

AN AUTOMATIC safety fender foi 
■ freight elevators has recenily been de- 
vised by a large manufacturing concern tc 
safeguard operators Irom being crushed to 
death by descending cais. 

The invention consists of a control bar 
attached beneath the floor of the car and 
connected with the elevator driving 
mechanism in such a way that the instant 



This frame is swung 
and in it are placed 



the type units, on which are printed the let- 
ters as they will be read. 



Tractor Elevator Loads a Ton a Minute 



A PORTABLE elevating loader, 
operated by and mounted on a 
Fordson tractor, is a recent contribu- 
tion to industry by a Phila- 
delphia, Pa., manufacturer. At- 




lllustrating how the conveyor is attached to the tractor 



tached to a regular Fordson tractor and 
taking its power from the power shaft 
of the tractor, the loader is said to ele- 
vate and load more than a ton 
of matprial a minute. 

The material 
is picked up 
and elevated by 
buckets at- 
tached to an 
endless chain 
and is dropped 
upon a convey- 
or that runs in 
a trough over 
the top of the 
tractor. This 
conveyor drops 
the material in- 
to trucks drawn 
up in front of 
the tractor. The 
tractor backs 
into the pile of 
material to be 
loaded so that 
there is a con- 
tinual supply 
for the elevator. 




Striking a workman's head, the 
fender bar automatically brakes the 
descending elevator 

the bar strikes any obstruction it auto- 
matically shuts off the power and brakes 
the car. 

Thus if a workman should be leaning 
over the shaft door with his" head and 
shoulders in the shaft, the safety bar of a 
descending elevator, striking his head, 
would imriiediately brake the car and bring 
it to a stop before the pressure could be- 
come great enough to crush him. 
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Charting Mouths with Dummy Teeth 



BY THE use of dummy teeth mounted 
on an aluminum plate, dentists are 
now able to chart quickly the conditions 
found in the mouths of their patients and 

© Iziy Kaplan tO keep a 

permanent 




The inset above shows a typical permanent chart of a 
patient's teeth, made by means of the dummy teeth 



plete record of every case treated. 

On the plate is marked a diagram of a 
normal dental arch. The normal posi- 
tions of the 16 teeth of each jaw are in- 
dicated by holes. Into these holes fit 
dowel pins attached to dummy teeth. 
Abnormal positions of the teeth are 
reproduced by 
inserting the 
dowels of the 
model teeth in 
other holes pro- 
vided for that 
purpose. 

A permanent 
record of each 
case is made on 
charts on which 
the position holes 
of the planning 
plate are marked. 
To make a record, 
a chart is placed 
on the plate so 
that the dots co- 
incide with the 
holes. Then the 
dowels of the 
dummy teeth are 
inserted into the 
respective holes 
through the 
chart. The chart 
is then filed for 
future reference 
that will save 
much time. 




Slide Rule Makes Radio Calculations 



'TpHE recent invention of a circular radio 
calculator or slide rule, by Raoul J. 
Hoffman, noted aeronautical engineer of 
New York City, has assisted greatly in the 
design of wireless sets, eliminating the 
tedious method of computing values for in- 
ductance, capacity, and other necessary 
figures by means of formulas. 

The calculator consists of a cardboard 
base, on which are mounted a circular card- 
board dial and transparent celluloid pointer, 
and has in all, 29 scales g^raduated in the 
units used. 

Thus, to compute inductance of a coil 4 
inches long, 5 inches in diameter, wound 



with No. 20 double cotton covered w^ire, 
the two scales of length and diameter of the 
dial and base respectively are adjusted so 
that the proper figures are superimposed. 
The celluloid pointer is then moved to DCC 
20 and the answer, 2700 raicrohenrys, is 
read on the dial. 

Vice versa, if the inductance were known, 
the coil dimensions could be determined. 



Small Gas Engine "Cranks" 
Large Road Roller 

T TSING a small single cylinder gasoline 
^ engine to start a large one, a concern 
in Harvey, 111., claims to have solved the 
problem of turning over the crankshaft of a 
large road roller engine. Heretofore elec- 
tric motors and compressed air starters 
have been used. 

The small air cooled single cylinder motor 
is mounted on the frame of the larger engine 
in such a way that the friction pulley of the 
smaller motor presses against the flywheel 
of the larger engine. The operator staits 
the small engine by hand, and then by 
pressure on a lever, brings the small wheel 
in firm contact with the large one. As soon 
as the large motor has started, the smaller 
engine is stopped. 



Officials of the Bureau of Animal Indus- 
try say that there were twice as many cases 
of rabies during the year ending June 30, 
1922, as the year before, and point to tha 
fact that many of the cases occurred during 
the seasons when dog-muzzling is not re- 
quired by city ordinances. 




Radio calculations are made by adjust- 
ing circular dial and celluloid pointer 



Civil War Sniper's Rifle Comes Back 

THE sniper's 
ponderous 
rifle of Civil War 
days has re- 
turned in the 
form of a super- 
accurate rifle 
made by the 
Winchester Arms 
Company for the 
United States 
Government and 
used by the 1921 
Olympic team in 
defeating the 

Swiss riflemen for the first time in a 
score of years. The Civil War weapon 
was used only for sharpshooting, for it 
was so heavy that it had to be trans- 
ported in a wagon and shot from rest. 
The barrel was made unusually heavy 
to overcome the whipping action or 
"jump" of the gun. 

In 1915, Captain William Richard, 
one of the world's greatest riflemen, con- 
ceived the idea of applying the old. 




Capt. W. H. Richard, world famous rifleman, shooting 
the heavy barreled sniper's rifle that he invented 

heavy barrel principle to a modern high 
power rifle. He obtained two barrels, 
one rifled with six, and the other with 
four, grooves. These he mounted on a 
Springfield stock. Experiment resulted 
in modifications, and the present prod- 
uct is an 8-pound barrel 26 inches long 
tapering from inches diameter at 
the chamber to % inch at the muzzle. 
While this type of rifle weighs about 11 
pounds, the weight is well distributed. 
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Floating Cradle Lays Jointed Pipe across River Bed 



BY THE ingenious use of a timber 
cradle 150 feet long, suspended 
between two moving barges, en- 
gineers recently set new speed records in 
submerging thousands of feet of flexible 
joint, 30-inch cast iron pipe under three 
rivers that cross the 
route of a 20-mile water 
supply line running into 
Norfolk, Va. 

The timber cradle was 
hung so that the lower 
end moved along the 
river bottom, while the 
upper end projected 
above the barges. The 
pipe sections were joined 
one after another at the 
upper end of the cradle, 
and as the barges moved 
slowly forward the 
jointed pipe slipped 
down the curved skid- 
way of the cradle to 
the river bottom. 



The total width of the three rivers under 
which the pipe was submerged in this manner 
was nearly two miles, and the pipe was lowered 
to depths ranging from 20 to 85 feet. 

Before the pipe was laid, trenches were ex- 
cavated across the beds of the streams and 






At the upper end of 
the cradle (above) 

ftipe sections were 
aid one by one and 
joined. Then, as the 
barges supporting 
the cradle moved 
forward, the jointed 
pipe slid down a 
curved skid to a 
trench at the river 
bottom, as shown 
at left 



PIiolo rourti-sy F.ngine.-rinii Xeu-s-Recor-1 



The ISO-foot timber cradle used in submerging 
pipe across three Virginia rivers 



the irregularities in each 
trench were eliminated 
by pulling a rectangular 
drag, weighing three 
tons, along the bottom 
by cables. 

The lower end of the 
pipe laying cradle was 
kept in contact with the 
river bottom, whatever 
the depth of water, by 
raising or lowering pur- 
chase blocks and tackle 



by which the cradle was swung from the 
two barges. 

On the derrick barge a special pot was 
swung from a furnace to the cradle and from 
this pot each joint was poured. As soon as 
the lead was poured and before the bell of 
the pipe joint had cooled, the joint was 
carefully caulked and then chilled. After 
the bell had cooled, the joint was "broken" 
to allow the pipe to conform to the curve of 
the cradle. The entire pipe laying rig was 
then moved forward and the pipe allowed 
to slip down as the cradle advanced. 



Coloring the Wood of Living Trees 



tpURNITURE manufacturers in Ger- 
*• many have developed an ingenious 
method of dyeing the wood of living 




From a tank suspended on the tree 
trunk, the dye solution is carried 
through a tube to the roots 



trees instead of waiting until the tree is 
cut down and sawed into lumber to 
apply the coloring. 

A solution of the dyestuff in water is 
supplied to the roots of the tree through 
a tube from a tank suspended from the 
trunk at a height of 10 or 15 feet. The 
dissolved dyestuff, absorbed by the roots, 
is conducted with the sap, through the 
long cells of the wood in trunk and 
branches, to all parts of the tree, includ- 
ing the foliage. The solution passes 
from cell to cell through the inclosing 
cell membranes by osmosis — that is, the 
tendency of fluids to pass through por- 
ous partitions and mix — and imparts a 
uniform color to the wood fiber. 

A tree from 60 to 70 feet high requires 
approximately four weeks to become 
thoroughly permeated by the dyestuff. 
Then it dies and is cut down to be sawed 
and seasoned into lumber suitable for 
furniture making. 

Not every dyestuff can be used in this 
rrethod, for unless it forms a true solu- 
tion, it will not pass through the mem- 
branes of the wood cells. A similar 
rrethod has been suggested for impreg- 
nating the wood of living trees with pre- 
servatives that would prevent their 
mature decay. This method means a 
considerable saving in labor and expense 
over former processes. 




Trap Harpoons Animals 

BASED on the principle of the harpoon, 
a new spring gun for trapping fur- 
bearing animals, has been designed by Mr. 
V. M. Brown, of Medicine Lodge, Kans. 

The trap includes a barrel in which is 
mounted a spear that is driven downward 
by a coiled spring concealed within the bar- 
rel. This spear is normally concealed and 
held by a trigger to which is attached a 
long rod terminating in a bait hook. 

When the animal pulls on the bait, the 
spear is automatically released and driven 
into the animal by the force of the spring. 
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New Stagecraft Lifts Scenes through 
Floor and Paints Them with Light 

Revolutionary Playhouse- Amphitheater without Aisles 
Created by Young American Designer 



Popular iSxnence Monthly 



IMAGINE yourself entering a square 
theater without aisles, and in which 
the stage, instead of being "framed" 
like a picture, at one side of the auditorium, 
juts out from a corner, presenting a wide 
circular front to the audience. No stage 
curtains, back drop, or orchestra pit are in 
sight — just a bare, colorless platform, 
separated from the spectators only by a 
low flight of steps. 

Arranged in quarter circles concentric 
with the curve of the stage front, 
widely separated rows of seats form 
an aisleless amphitheater. Above, a 
domed ceiling extends over both 
the audience and the stage site. 
There are no balconies. 

You reach your seat by passing 
along the wide space that separates 
your rowirom the row in front. And 
as you do so, from somewhere come 
strains of music from a hidden 
orchestra, sounding as if the orches- 
tra were directly in front of you. 

A Stage Suddenly Appears 

The lights go down. Then all at 
once the stage appears in a blaze of 
light, the source of which you can- 
not trace. You are amazed to see 
before you a complete stage with 
scenery where, but a few seconds 
before, only a bare platform was 
visible. The play begins and — 
thrilled by the spectacle before you, 
a flashing, changing, melting riot of 
color — you seem to have been made 
a part of it, by some mysterious 
agency that you can't understand. 
The act ends, and as the lights go 
up, you are strangely aware of the 
bare platform, where the stage, 
with its gorgeous scenic effects, had 
been only a moment before. 

Such is the revolutionary new 
theater designed by a brilliant 
young creator of stage settings, Norman 
■ Bel Geddes, of New York City. Use of 
the marvelous scientific lighting effects, 
lately perfected, has been limited hitherto 
by the design of theaters built for old- 
fashioned stage settings. Mr. Geddes 
has now designed a theater especially to 
give full scope to these 
modern lighting methods. 

Until recent years our 
stage scenes, framed by 
the confining opening of 
the proscenium, produced 
the effect of a two-dimen- 
sional picture — that is, the 
settings lacked full natural 
perspective. It is to re- 
lease the actor and play- 
wright from this serious 
handicap that Geddes and 
other younger artists of 
the stage have been devot- 
ing their efforts. Theaters 
of this type have already 
been planned for construc- 
tion in Los Angeles and 
other cities. 

The scheme conceived 
by Geddes is simple 



enough. The seats are confined to the 
main Hoor and a few boxes or stalls at the 
rear of the auditorium. The audience is 
literally seated around the stage, and, 
strange as it may seem, even though the 
concentric rows of seats are separated 
by 4 }/$-foot spaces between chair back and 
chair back, Geddes' plan actually provides 
more seats and a deeper stage than does a 
theater with orchestra, balcony, and gallery. 
Since the stage is actually projected into 





Stage Setting Painted with Light 

Beautiful stage effects like that from Ber- 
nard Shaw's "Back to Methuselah." shown 
above, are produced, not by painted back 
drops, but by combinations of light pro- 
jected from back stage through a colored 
screen as shown at right 



Norman Bel Geddes 

■p»QUIPPED with six months' 
' training in art school, 
Norman Bel Geddes, of New 
York City, is one of the greatest 
modem designers of stage set- 
tings. For this profession his 
schooling consisted chiefly of 
enthusiastic study of stagecraft. 

This young American designer 
of the revolutionary new theater 
made his start by writing a play 
and designing the settings. Now 
he is endeavoring to remove the 
limitations that surround the 
American stage. Theaters of 
this general design have been 
planned for Detroit, Cincinnati, 
and Los Angeles 





Arrangement of stage and 
main floor of a typical theater 
of today. ^^ote position of 
stage on one side of the square, 
and the cross aisles breaking up 
seating space 



The Geddes plan, showing cor- 
ner stage and aisleless audito- 
rium. Main floor alone seats 
872 persons — 50 more than main 
floor and balconies combined in 
present theater of same size 



the audience, none of the present cumber- 
some devices for settings, such as curtains 
and drop, is required. The stage plat- 
form, which supports the 
scenery, is lowered or 
raised into place by hy- 
draulic plungers. When, 
at the close of a scene or 
act, a change of scenery is 
required, the entire stage 
setting is lowered into the 
basement, and rolled from 
the platform into an alcove 
provided for it. Then the 
new setting is rolled onto 
the platform, which is 
raised to the auditorium. 
The hydraulic plungers 
will lower or raise a stage 
in 12 seconds. 

Immediately beneath 
the inclined floor of the 
auditorium, on the level 
of the street, is a floor that 
is occupied by a large 
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SINGLE DOME 
'OVER BOTH STAGE AND 
AUDIENCE 




This remarkable cross section view of the theater designed by that is rolled onto the plungers and lifted to the auditorium 

Norman Be! Geddes shows the ingenious method by which an for the next act. 

entire stage with its settings is lowered on hydraulic plungers Scenic effects are "painted" by colored lights projected from 

at the close of an act or scene, to be replaced by a new setting the rear of the theater 



foyer extending around two sides of the 
theater. The remaining "underground" 
space between the foyer and the stage well 
is occupied by the orchestra, entirely con- 
cealed from the audience above. Back of 
the stage well are dressing rooms. 

Finally, underneath this orchestra level 
is the basement, in which stages are rolled 
on and off the hydraulic lifts, scenery is 
kept, and various workrooms are housed. 

"Painting by Light" 

Especially interesting are the stage itself 
and its background, which consists either 
of a plaster dome or canvas cyclorama. 
Geddes supplies background partly by a 
quarter circle of canvas set up at the rear 
of the stage itself, but mostly by "painting 
by light." 

The originators of this art conceived the 
idea of employing light to "paint" scenery 



by throwing colored lights from projection 
lamps on a plaster dome, or on a semicir- 
cular canvas back drop. They developed 
three systems of "color painting," which 
were introduced in America by Lee Simon- 
son, another young American stagecrafts- 
man. 

The first of these methods — that used by 
Adolph Linnebach, of the Schauspielhaus 
in Dresden — consists of a simple lantern 
containing an arc light, but no lens, which 
throws onto the plaster or canvas back- 
ground designs painted on glass. Thus, 
instead of painting scenes on canvas drops, 
as is now done, the scenery is actually 
painted on glass and then projected, like a 
stereopticon view. 

The second method is that used by Max 
Hasait at the Dresden Opera, and adopted 
in New York with some success. Hasait 
projects a design in shadows by means of a 
frame, across which are fastened various 



thicknesses of gauze. The light that filters 
through one section of the gauze is o£ 
greater intensity than that projected 
through another section, resulting in a well- 
defined shadow on the plaster dome, or 
cyclorama. Whatever color is desired is 
furnished by spotlights. 

Source of Light Unseen by Audience 

Finally, a method called the "Ars sys- 
tem" includes not only remarkable projec- 
tion devices for reproducing realistic cloud- 
effects from drawings or photographs, but 
also a battery of high powered bulbs and 
lenses, by which color designs painted on 
glass slides may be projected, as if from a 
magic lantern. 

In his new theater Geddes provides for 
"light painting" by locating his light pro- 
jector in a balcony in the back of the audi^ 
torium, out of sight of the audience. 
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Compressed-Air Tube 
Passes Red Hot Rivets 



RIVET-PASSING by compressed air 
through a flexible metallic hose is re- 
placing the dangerous bucket-and-tongs 
method. .The new apparatus consists of a 
simple compressed-air gun and storage 
tank and a metal hose that leads from the 
forge to the riveter. 

By its own weight the red hot rivet, 
dropp>ed by the forgeman into a receptacle 
at the end of the hose, opens a valve that 
closes again automatically. The forgeman 
applies the compressed air by pressure on a 
foot pedal, and the rivet shoots down the 
hose to the job, arriving free from scale, and 
without possibility of accident. Rivets can 
be delivered 125 feet at the rate of 50 feet 
in three seconds by only 3 K> pounds of air. 

A 20 per cent saving in cost of operation, 
as well as greater safety, are advantages 
claimed for the new compressed-air method. 





Dropped into the compressed-air 
tube, the hot rivet opens the valve 



In crushing a cement road, a battery of 
heavy plungers, with removable chisel- 
shaped points, shown at right, are 
raised and lowered by eccentric levers 
on a shaft driven by the truck motor 

Plunging Chisels Crush 
Concrete Road 

THE work of battering and stripping 
the body of a hard concrete road — al- 
ways the most difficult part of a road 
repairing job — has been greatly simplified 
by the invention of a powerful road-break- 
ing machine mounted on a truck driven by 
a gasoline engine, and similar in design to 
the crushers once used in stamping mills to 
crush quartz and metal ores. 

Eight heavy steel plungers, connected in 
couples and provided with removable 
wedge shaped chisel points at their lower 
ends, comprise the battery of crushers 
placed in a row at the front end of the 
truck. These plungers slide in bearings and 
are alternately lifted and dropped by four 



eccentric levers keyed lo a rotating shaft 
driven by the truck engine. The weight of 
the plungers is so great that, as they drop 
from a height of about two feet, their 
sharp chisel points cut through the con- 
crete and break it into fragments. 

Two heavy flywheels provide for con- 
tinuity of the reciprocating motion of the 
plungers. The machine weighs about two 
tons. 

Whenever one of the chisel points be- 
comes worn or broken, it is quickly replaced 
by another. 



Four Thousand Miles in a Rowboat 



IN A 16-foot combination power and row 
boat driven by a single cylinder, 2^- 
horsepower engine, Walter P. Horger and 
Henry J. Miller started from Detroit, 
Mich., recently on a 4000-mile cruise 
through the Great Lakes as far as Duluth, 
Minn., and back. 

Their route was through the center of 
Lake St. Clair, along the American shore of 
Lake Huron, across the middle of Saginaw 
Bay, through the straits of Mackinaw and 
St. Mary's River to Lake Superior, and 
finally along the Wisconsin and Minnesota 
shores to Duluth. 



Under ordinary weather conditions and 
in smooth water the boat is capable of 
making from seven to eight miles an hour. 
It is equipped v/ith a canvas top with two 
holes through which the adventurers can 
stick their heads. This top keeps out water 
during heavy seas. 





The map above shows 
the 4000-mile route of 
Horger and Miller in 
their cruise through 
the Great Lakes from Detroit 
to Duluth and back in a 16- 
foot power and row boat 



House Numbers on Curbs 

PAINTING house numbers on the curb 
where they are in plain sight of auto- 
mobilists and drivers of delivery cars, is a 
practice that is becoming popular with 
residents of Glendale, Calif. 

The numbers are stenciled on the curb 
with lampblack and oil and will last for 
years. Before the stenciling, the curb is 
cleaned with a stiff steel brush. The num- 
bers used are about six inches high. The 
cost of stenciling the complete number is 
only 25 cents, yet the saving of time to 
merchants in making deliveries is said to 
amount to thousands of dollars a year. 



ilerlal 



February, 1923 
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Six -Story Foundation for Apartment House to Hold G2irage 



APARTMENT houses with en- 
trances at the sixth floor, 80 feet 
above the ground, will soon be con- 
structed in the fashionable Riverside 
Drive district ' of New Yof k City to 
face an elevated cross street that 
bridges a deep valley and joins the ele- 
vated drive at 134th Street. 

Since residences on Riverside Drive 
and on cross streets leading from it 
command high rents, builders quickly 
seized the opportunity offered by the 
opening of the elevated street. They 
found it impracticable, however, to 
build residences from the ground to the 
80-foot level of the street. On the other 
hand, the cost of building a foundation 
80 feet high would be tremendous. 

How the Problem Was Solved 

They are solving the problem by 
designing an extraordinary type of 
apartment building in which the lower 
half, from the ground level to the 
sixth floor entrance, will inclose garages 
and warehouses. Upon this foundation 
building will be erected the eight-story 
modern apartment house proper. 

All the buildings facing Riverside 
Drive and the cross street to a distance 
of 200 feet from the intersection of the 
elevated streets will be of this type. 




Cutaway view of proposed apartment house showing garages in foundation 



How to Measure Your Body's Horsepower 



Do YOU know how strong you are? 
Run up the stairs as fast as you can — 
two or three at a time if you like — and have 
some one note the time in seconds you re- 
quire to climb a definite height in feet. 
From these figures, and your weight, in- 
cluding clothes, you can determine your 
"horsepower" by means of the chart shown 
below the accompanying illustration. 



Suppose you weigh 150 pounds and 
climb the stairs at 60 vertical feet a 
minute. On the upper scale. A, find 150 
and 60, and take the point halfway be- 
tween, or 105. On scale B is your horse- 
power — about 0.273. 

By hauling up a weight with a rope 
passing over a pulley, you can find the 
horsepower of your arms, using the table. 





Weigh your- 
self, then run 
upstairs as fast as 
you can to a definite 
height, while small 
brother times you in 
seconds 
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On scale A find numbers cor- 
responding to your weight and 
your speed in feet to the minute. 
Halfway between read your hor 
power on the seals 



Successful Woman Beekeeper 
Invents Queen Incubator 

FINDING millinery less profitable and 
less interesting than beekeeping. Miss 
Josephine Whipple, of Los Angeles, Calif., 
turned professional apiculturess and has 
recently invented a queen bee capsule, or 
incubator, in which the queen bee spends 
the first ten days of her life. It is declared 
to be a valuable contribution to apiculture. 

On the queen bee depends the entire life 
of the bee colony. She lays the eggs, in 
cells provided by the workers, and these 
eggs later hatch into other queens. Queen 
rearing has become a distinct industry in 
the United States, with a large export trade. 

Miss Whipple's earnings in one year are 
said to be as high as $12,000. The profits 
from the industry may be realized from a 
recent transaction in which half interest in 
a prize queen was sold for $150. 
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How Plants Bend and Struggle to Reach Light 



FIVE minutes of candlelight, stream- 
ing through a pinhole, is enough to 
make the slender stems of little 
mustard seedlings lean over toward the 
source of the light! 

To get a glimpse of sunshine, the shoot 
of a tulip bulb will struggle upward through 
the dark earth for a distance of 11 inches, 
and at the end of the climb will have enough 
reserve energy to spread its leaves and 
create a flower! 

Light, Not Heat, Causes Growth 

Interesting facts about the sensitiveness 
of plants to light and the energy they put 
forth under its influence have been re- 
vealed in a series of experiments, conducted 
by scientists of the United States Depart- 
ment of Agriculture during the past year, 
that have revolutionized our knowledge con- 
cerning the effect of light on plant growth. 
The work of Uncle Sam's experimenters in 
discovering a brand new agriculture in 
which the growth of plants is governed by 
light rather than by heat was described 
fully by Le'wTs E. 

Theiss in an article _ ^ 

in the December 
issue of Popular 
Science Monthly. 

The new experi- 
ments with tulip 
bulbs, incidentally 
demonstrating the 
tremendous growing 
power of the bulb 
in response to 
light, are illustrated 
at the top of this 
page. When a bulb 
was covered with 
six inches of soil, its 
shoot easily reached 
the surface and de- 
veloped healthy foli- 
age and flower. 
When the soil cover- 
ing was increased to 
11 inches, the bulb 
had sufficient energy 
to send its shoot to 
the surface, expand 





These remarkable photographs show the tremendous growing power of tulip 
bulbs seeking the light, and the growth of their plants when the bulbs were 
planted at depths of six inches, 11 inches, 12^2 inches, and 14 inches (left to right) 




leaves, and create a 
fairly perfect flower, 
although the portion 
of plant above the 
ground level was com- 
paratively small. 

And even when the 
covering was increased 
to 12 H inches, the 
plant from the bulb 



The experiment that re- 
vealed the extreme sensi- 
tiveness of mustard seed- 
lings to light. Covered 
by a box into which 
candlelight was allowed 
to filter through a pin- 
hole, the seedlings after 
five minutes were found 
to be leaning toward the 
source of light, as shown 
at the right 




managed to struggle to the surface, even 
though its flower was unable to make the 
grade, and remained within IJ^ inches of 
the top until it shriveled. 

Plant Makes a BraVe Fight 

Covered under 14 inches of earth, the 
bulb shot up its plant 13 inches and then 
abandoned the struggle. 

In the experiment revealing the sensi- 
tiveness of mustard seedlings to light, the 
seedlings were covered by a box with a pin- 
hole in the center of one side. After this 
hole had been uncovered for five minutes 
to admit the light of an ordinary candle, the 
little plants were found leaning over in the 
direction from which the light came. 

Further interesting experiments were 
made by Dr. R. B. Harvey, of the Uni- 
versity of Minnesota. By illumination from 
tungsten filament uicrogen-fiUed lamps he 
ripened many varieties of seeds in unheated 
basement rooms, where no sunlight entered. 



Wing Spars Support Engine of New Loening Monoplane Racer 



DEPARTING from the usual "auto- 
mobile type" of airplane con- 
struction — that of supporting the 
engine, with propeller, on the longerons or 
longitudinal members of the fuselage, 
Grover C. Loening, famous young Ameri- 
can airplane inventor and designer, has 
perfected an extraordinary 
type of racing monoplane in 
which the wings and the 
powerful engine they support 
form a complete flying unit 
in themselves. 

Loening has added just 
enough length of feather- 
weight fuselage to provide 
for the pilot's cockpit and the 
tail surfaces. 

The new machine, said to 
be the most powerful for its 
size in the world and able to 
attain a speed of 200 miles an 
hour, was entered in the re- 
cent Pulitzer Trophy race at 
Detroit, Mich. One of its 
chief advantages is said to be 



reduction in weight and wind resistance. 
It weighs 2700 pounds ready for flight. 

The extraordinary feature of construction 
is the fact that the engine is mounted 
directly on top of the monoplane wing, the 
weight of the engine being supported by 
heavy transverse spars running the full 




length of the main wing structure. This 
makes possible extremely light construction 
of the fuselage, which is only twice as long 
as the engine and is built just heavy enough 
to support the pilot and tail surfaces. 

The 600-horsepower, 12-cylinder engine 
can develop 630 revolutions a minute. 

The continued success of Loening's de- 
signs is evidenced by the fact that his fast 
monoplane air yachts have been adopted, 
with several minor improvements in de- 
sign, by the Army Air Service. 



The powerful new Loening racing monoplane, showing how the 
engine is supported by the heavy braced monoplane wings. 
Note the comparatively short length of the light fuselage 



Tanks Waste Fuel 

A TON of coal a year is 
wasted by each uninsu- 
lated hot-water tank in use 
in American homes, according 
to the statement of a promi- 
nent manufacturer. Four 
fifths of this loss is prevent- 
able, and greater economy is 
possible if all hot water and 
hot air pipes are insulated. 
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Automatic Speed Control Brakes Train at Curves 



DESIGNED to prevent disastrous 
train wrecks due to the failure of 
engineers to observe block signals 
or their carelessness in taking curves at ex- 
cessive speed, an automatic train governor, 
designed by E. Rodolausse, a French en- 
gineer, not only makes a train foolproof, 
but actually keeps an accurate record of a 
train's performance by which the engineer's 
competency can be judged. 

Control Keeps Tab on Train 

Here are a few of the things that the 
governor does automatically: 

Stops a train the instant the locomotive 
passes a block signal. 

Brakes a train when its speed in taking a 
curve passes a certain specified limit. 

Makes a permanent speed and braking 
record, showing every action of the train on 
an entire trip. 

The automatic control mechanism, con- 
tained in a small box attached to the loco- 
motive tender, is propelled by a shaft from 
the foremost tender wheel, and is set to a 
specified maximum speed by means of a 
dial on the outside of the box. When the 
speed of the train, transmitted to the con- 
trol mechanism through the shaft, passes 



Caused by the 
failure of an en- 
gineer to heed a 
block signal, this 
disastrous rear- 
end collision near 
Sulphur Springs, 
Mo., in which 35 
persons were 
killed and more 
than 100 injured, 
might have been 
prevented by the 
automatic con- 
trol shown below 



This Train Passed 
a Block Signal 




® International 




The impact of this chain fender «rith track con- 
tacts on approaches to curves seta the brakes 



Inside control box, showing speed 
and brake adjustments 



the specified maximum, a centrifugal gov- 
ernor automatically opens a safety valve 
that applies the brakes until the speed of 
the train falls below the maximum limit. 
At the front end of the locomotive is a 
chain fender adjusted to strike 
vertical rods placed along the 
railway line at approaches to 
dangerous curves, or wherever 
tracks or switches are not clear. 
The impact of one of these rods 
on the chain, as the locomotive 
passes, is transmitted to a sole- 
noid in the control box. This 
solenoid operates a cam wheel 
that opens a safety valve and 
sets the brakes. 

Meanwhile, every operation 
of speed regulating and braking 
is recorded on a paper strip. 



This Raft-Boat Sails against the Wind by Wind Power! 



DRIVEN by the power of the wind, 
yet able to progress against the 
Vvind at moderate speed, a small 
water craft of unique design recently made 
several successful trial trips on the Seine 
River, near Paris, navi- 
gated by the inventors. 

The apparent paradox 
of sailing against the wind 
by wind power is explained 
as follows: 

Saoing Energy 

The wind turns large 
vanes like those of a wind- 
mill and the energy thus 
generated is transmitted 
by a belt and pulley to a 
shaft, the submerged end 
of which carries a propel- 
ler. As the blades of the 
submerged propeller press 
against a much heavier 
and more substantial me- 
dium than the air pro- 
peller, the slippage is much 
■mailer. The saving of 



energy resulting from lesser slippage and 
greater speed of revolution makes it pos- 
sible for the craft to ^ move contrary 
to the direction of 
currents that supply 




The inventors have built several models 
on a small scale, the largest of which is a 
raftlike craft of three tons, about 18 feet 
long. The success of the trials has en- 
couraged the inventors to undertake the 
construction of a five-ton 
craft of the same type. 



Wind propelled craft, showing how vanes drive submerged propeller 



Home Humidifiers 

THE necessity for in- 
creasing the humidity 
of the air we breathe in 
our heated homes, if we 
would prevent wintertime 
sickness, was pointed out 
in the December Popular 
Science Monthly. 

Growing recognition of 
this has induced builders 
of some of the finest homes 
in America to equip them 
with air humidifying ap- 
paratus. A manufacturer 
specializing in such de- 
vices reports recent in- 
stallations in new homes 
in many cities. 
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Where the Bottom Fell Out of the Sky 

Eye -Witness Describes Colossal Cloudburst in a Western Canyon 



By John Edwin Hogg 

I HAVE just talked with the only eye- 
witness of the most colossal cloudburst 
recorded in modern times — with Joe 
Lacy, a guardian of the Los Angeles water 
supply aqueduct, whose family fled up the 
hills from their doomed cabin on the edge 
of the Mojave Desert, Calif., while a wall 
of water 60 feet high thundered down the 
canyon at their heels. 

This phenomenal deluge occurred a few 
months ago, over a region of four square 
miles, within the watershed of Sand 
Canyon, a gorge descending from the 
Sierra Nevada Mountains in southern 
California. 

A Twelve-Foot Sheet of Water 

Within the space of half an hour it is 
estimated that 240 inches of rain fell on this 
small area. Imagine this in a region where 
two inches of rain in 24 hours is considered 
a record! Imagine what such a cloudburst 
would have meant if it had burst over a 
big city, sending a sheet of water 12 feet 
thick crashing down upon the homes and 
streets, wrecking buildings and perhaps 
drowning thousands. 

Even in this mountainous desert region 
where, through a queer freak of weather 
conditions, it actually did occur, the cloud- 
burst wrought appalling devastation. It 
smashed to pieces the only substantial 
dwelling in the region, carrying a 640-acre 
pasture bodily down to the desert, and leav- 
ing only a great, mud-filled gorge where 
the homestead had been. Its waters swept 
more than 30 feet deep over the Los Angeles, 
aqueduct, which crosses the canyon's 
mouth. They uprooted huge trees that had 
been growing for 250 years, and left them 
nothing but battered logs buried in silt, 
miles out on the desert floor. 

An incalculable quantity of earth was 
picked up in the flood's nine-mile rush down 
the canyon, and deposited for miles out in 
the desert, from two to 20 feet thick, in a 
tremendous, fan-shaped mass, with a front 
15 miles wide. 

The mud deluge buried the motor road, 
blocked traffic for several days in the valley, 
and wiped out some 10 miles of the South- 
ern Pacific's tracks. 

Lacy's story of the downpour is 
dramatic. 



Story of Eye-Witness 

"It was about nine o'clock in the 
evening," he told me, "when I 
heard violent crashes of thunder in 
the mountains. Then came a roar- 
ing, rumbling, crashing noise that 
sounded like an army of motor 
trucks coming down the canyon. 
It dawned on me that the noise was 
caused by a mighty wall of water 
rushing down from the mountains 
above — a deluge that I could see at 
intervals as the lightning flashed. 
I could see trees and boulders being 
flung high as if by huge explosions 
of dynamite, and come thundering 
down the gorge." 

Lacy had observed the storm 
gathering over the mountains all 
day. Early in the afternoon, he 
■aw two thunderstorms gathering. 




This extraordinary photograph of~a 
mountain cloudburst, taken at the rim 
of the great Colorado River canyon in 



.© Ewins Galloway 
southern' Utah, shows in the distance a 
dark deluge emptied by storm clouds in 
their passage over the mountains 




On the floor of the Mojave Desert, 12 miles from the 
mouth of Sand Canyon, was found this battered 
tree trunk — the remains of a lofty pine torn from 
the canyon walls and carried 23 miles 



Over the highest hills, near the head of 
Sand Canyon, were great banks of clouds 
that appeared to be rushing toward the 
mountains — and this struck him as ex- 
tremely unusual, since most of the 
desert storms come from the 
mountains to the west. 



Safety in the Hills 

"After I realized what was hap- 
pening," he continued, "I rushed 
into the house, shouted to my wife 
and children to run for the hills, and 
grabbed a telephone — a private line 
connecting me with the Los Ange- 
les Water Department. I shouted 
to the engineer at the other end: 
'Sand Canyon is about to be washed 
off the face of the earth! Send your 
engineers and workmen, for the city 
soon wiW be cut off from water!' 

"Then the line broke, and I 
rushed to the safety my family had 
found in the mountains above. 
From there I watched by lightning 
flashes the water sweep everything 
before it, including our home. 
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THIS bird's-eye view shows the vast sea of mud picked up 
in the flood's nine-mile rush down the canyon and deposited 
on the Mojave Desert in a fan-shaped mass 20 feet thick in spots 
and 15 miles wide. At the mouth of the canyon are shown the 
Los Angeles water supply aqueduct that withstood the deluge, 
and the cabin from which Joe Lacy, aqueduct guard, escaped with 
his family. The diagrammatic sketch at the right illustrates the 
scientific explanation of the cloudburst 



LOW Tt«PflUni« AT 
fmj HtGH I«T(TUW CAUSES 



"My first concern, of course, was for the 
pipe siphon of the aqueduct that crossed 
the head of the canyon, for I knew that if 
it were destroyed, Los Angeles would be 
cut off from its water supply. Going down 
the mountainside, as soon as I was certain 
that the water was 
not creeping any 
higher, I found that 
the top of the huge 
pipe, 26 feet above 
the floor of the can- 
yon, was covered with 
water to a depth of 
more than seven feet! 

"Although bat- 
tered, the aqueduct 
was safe. At midnight 
the water was going 
out of the canyon at 
the rate of 2500 cubic 
feet a second." 

From the marks of the flood it is evident 
that the water in some places attained a 
height of 65 or 70 feet, while it splattered 
mud a full 100 feet above the canyon floor. 

The reasons for the freak storm were: 

Over the west slope of the Sierras, the 
prevailiig rain-bearing winds blow from 
the Pacific Ocean. To get over these lofty 
peaks, the clouds are driven to a very high 
elevation, where they are chilled by the 
atmosphere, causing the moisture in them 
to be precipitated in the form of rain. 

On this day, there evidently was an un- 
usual meteorological condition that caused 
a swirl or whirlpool of air currents over the 
top of Sand Canyon. This wind eddy lasted 



all day, gathering clouds from the entire 
mountain range, and shaping them into a 
cloud vortex over the canyon. A thunder- 
storm that had previously passed over the 
mountains into the Mojave Desert was 
sucked back into the mass, and a second 




storm met the first one in the small whirl- 
pool of air; the clouds were pushed upward 
to a tremendous elevation and became 
instantly chilled, changed into moisture, 
and poured down in the form of rain. Un- 
questionably, both storms were of unusual 
size. Either one of 
them in itself would 
have caused an extra- 
ordinary cloudburst. 
Combined, they 
dumped more water 
in 30 minutes onto 
this small region than 
would be contained in 
the entire normal rain- 
fall for eight years. 



The enormity of the 
flood that swept over 
the Log Angeles aque- 
duct at the mouth of 
Sand Canyon is shown 
in the photo-diagram 
above. The man on 
top of the great pipe 
has raised his arm to 
indicate the height 
reached by the waters 

At right; The Mojave 
Desert with the 
mouth of Sand 
Canyon in distance, 
showing portion of the 
deep deposit of mud 
ana boulders carried 
down from the moun- 
tains by cloudburst 
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First "Mother Ship" for Airplanes to Use Helium 



By James M. Scott 

UNCLE SAM will soon own the 
first "mother ship of the air." 
Carrying beneath her huge 
800-foot body a brood of speedy 
bombing and scouting planes that she 
can release or pick up while traveling 
at full speed, the "R-1" — first semi- 
rigid airship to be built in America — 
will provide, when completed, an ef- 




Herman 



Kraft 



Chief aero engineer of the Goodyear Tire 
and Rubber Company, in charge of con- 
structing the "R-1." He predicts that "the 
entire surface of the airship of the future 
will be of metal. And the first practical 
all metal airship will open wide the gates 
to the use of the airship commercially" 

fective means of patrolling the Atlantic or 
Pacific seaboard. 

Construction of this remarkable "mother 
airship" for the United States War De- 
partment will begin at an early date at the 
plant of the Goodyear Tire and Rubber 
Company at Akron, Ohio. And the most 
significant feature about her — especially 
from the standpoint of commercial develop- 
ment — is that she will be the first airship 
to be designed and built especially for the 
use of non-inflammable, helium gas. 

Indeed, Dr. R. B. Moore, chief chemist 
of the United States Bureau of Mines, in 
charge of the government research work in 
connection with helium, declares that the 
future of lighter than air craft never has 
been brighter than it is today, and that the 
problems of helium production have been 
Bolved. Within the next decade, he adds, 
99.9 per cent helium will be produced at a 
cost as low as $20 the cubic foot. 

A Rigid, Triangular Bacl^hone 

The work of constructing her will be 
under the direction of Herman T. Kraft, 
chief aeronautical engineer of the Goodyear 
Company. 

The ship's structural rigidity will be 
along its backbone, which will consist 
chiefly of a duralumin framework keel of 
triangular cross section running from nose 
to tail. Into this keel will Le built the large 
frame of the nose cone and also the fins, 
forming one integral structure. It will 
be driven by four low compression Liberty 
motors. Three cars, constructed of dural- 
umin and aluminum, will be slung from 
the keel, the navigation car being forward 
and the two power cars aft, side by side. 

The pilot's car will ordinarily carry a 




Cross section of the semi-rigid "R-1," 
showing double envelope that will 
inclose helium filled balloonets, and 
rigid, three-cornered framework keel 
of duralumin that will run the 
entire length of the ship 



crew of from 16 to 20 men. A telauto- 
graphic signaling system, by which the pilot 
can signal tlie power cars for speed changes, 
engaging motors, and reversing, will be a 
feature of the control-board equipment. 
The propellers will be 20 feet in length 
and will have 640 revolutions a minute. 




Small Electric Motor Shakes Sifter 




This sifter is shaken by an electric 
motor beneath the screen 



A NEW electric sifter, which shakes 
material through a screen at an 
extraordinarily rapid rate, has a novel 
eccentric that produces a rapid shak- 
ing motion. 

The material to be sifted is thrown 
into a container at the top of the sifter 
and falls upon a movable mesh screen. 
A small electric motor beneath the 
sifter rotates a shaft connected with 
the screen through an eccentric, im- 
parting a vibratory motion to the 
screen and causing the small material 
to be brought over the openings in the 
middle. 

The machine is capable of screening 
a ton of moist sand in four minutes. 
It is also used for the purpose of sepa- 
rating the solids from the liquids in 
various processes used in chemical 
manufacturing industries. 
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You Can Make Your Home Safe from Fire 

Walls of Metal Lath and Plaster Withstand Blaze for an Hour 



WILL you be one of the 15,000 vic- 
tims of fires in the United States 
this year? 

Will your home be one of the 1600 
dwellings offered as unwilling sacrifices to 
the God of Flames this week? 

You can't answer those questions. But, 
thanks to remarkable progress in the sci- 
ence of fire prevention and fire control, 
you can help to cut down the $1,500,000 
daily toll exacted by preventable fires in 
this country, and of which you now must 
pay your share. You can help to reduce 
the tremendous cost of fires in human lives 
Bacrificed. And the way you can do it is 
to observe a few simple precautions to safe- 
guard your own life, the lives of your fam- 
ily, and yoiu- home. 

Homes Prolected at Small Cost 

By the most authoritative and complete 
fire tests ever attempted, the Fire Under- 
writers' Laboratories of Chicago, 111., have 
proved that we can make the ordinary 
frame dwelling almost completely fire- 
proof. Obviously, we cannot reconstruct 
the homes in which we now live, but we 
can make certain simple, inexpensive im- 
provements that will make them far more 
fireproof than they are now. And if we 
are building new homes, we are assured 
that fireproof construction will not entail 
additional cost. 

Fire is the world's greatest peace menace. 
The United States spends yearly $283,- 
000,000 (nearly enough to build a Panama 
Canal) to replace fire losses. And a very 
large percentage of this loss results from 
fires in homes. The problem of confining 
fires to the buildings in which they start 
has been practically solved as the result of 
careful education in building, increased 
vigilance and efficiency of fire departments, 
and modem fire fighting methods. The 
important problem now is that of confining 
fires to the rooms in which they start. 
This may be accomplished, experts tell us, 
only by thorough education to eliminate 
common acts of carelessness, use of ma- 
terials advised by those who make it their 
business to examine fire risks, and actual 
replacement of hazardous parts of our 
homes. 

New Fireproof Building Material 

In response to a growing demand, en- 
gineers now have developed a fireproof 
material for home construction that, in 
exhaustive tests, has proved to be an en- 
tirely adequate safeguard. This material 
cons'sts of plaster of Paris (or gypsum) 
and expanded metal sheeting or lath. 
Several coats of the gj'psum plaster are 
applied after the sheeting is nailed to the 
studding in the same way that laths are 
now put up. The sheeting tested and 
approved is three-eighths-inch diamond 
mesh such as is now used for stucco work 
on the outside of houses. It serves to 
support the first, or "scratch," coat of 
gj'psum and sand mixed in the ratio of one 
to one. The second or "brown" coat con- 
Bists of fibered or sanded gypsum in a 
ratio of one part gypsum and two parts 
fine sharp sand. The third, or finishing 
coat, is a mixture of three parts lime putty 
to one part dry calcined or burned plaster. 

Neither the materials nor the method of 




Fire Buff Gives Advice on Fire Prevention 

^NE of the queerest hobbies in the world is that 
of Robert H. Mainzer (at left), a Wall Street 
broker whose lifelong avocation has been attending 
every h':o fire in the city. 

More than a score of prominent New Yorkers have 
the same fad. They race off to fires with the enthu- 
siasm of schoolboys, and the name of "fire buff" was in- 
vented to describe them. 

But Mainzer is the champion "fire buff" of them all. He 
has in his home a special fire alarm apparatus. When a big 
blaze breaks out, he drops everything to rush to the scene, and he works as hard as 
any of the firemen there. Having seen 4353 three-alarm fires, and inspected fire de- 
partments in most of the world's greatest cities, Mainzer speaks with intimate knowl- 
edge of fire prevention problems. He says: 

"Carelessness, inadequate construction, and incendiarism, are the three chief 
causes of fires. Innumerable fires from the first two causes could be prevented, if 
we took simple precautions. The fire peril is so grave in the nation today that every 
person should give thought to it, and teach fire prevention methods to his children." 



application are patented, and a wall or 
ceiling can be constructed by any plasterer 
at a cost no greater than that of ordinary 
plaster or cement. The metal is manu- 
factured by steel companies for other pur- 
poses or expressly for use in fireproofing 



homes. The plaster of Paris is derived from 
gypsum, a common mineral, by a process 
of heating that removes the water con- 
tained in the mineral. It can be obtained 
and applied by any builder. 

In the tests performed by the Under- 
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writers' Laboratories the material was in 
the form of a ceiling and a wall. For the 
wall test, a double wall was constructed 
consisting of two by four inch studding 
spaced 16 inches apart. Upon these was 
nailed the metal sheeting. Gypsum plas- 
ter was then applied to both sides of the 
wall and the entire 10 foot by 12 foot frame 
was placed in a gas furnace in such a way 
that the flame had access to one side, while 
the other side was unexposed. Thus con- 
ditions similar to those to which a wall 
would be subjected in an intense fire were 
produced and the results were analyzed. 

A Barrier to the Flames 

When one of the slabs thus tested was 
exposed to the flame for 4}4 hours, the 
thermometers on the unexposed side of the 
wall registered an average of 263° F., while 
the temperature of the side exposed to the 
flames averaged 2030° F. 

A second slab was subjected to both fire 
and water, the flames beating upon one side 
for an hour, after which the slab was with- 
drawn and subjected to the force of a 1 
inch stream of water. The wall was practi- 
cally destroyed, of course, yet not until it 
had withstood the extreme onslaughts of 
fire and water for an hour. 

This "time rating" of one hour was far 
greater than any rating ever given to walls 
constructed of other materials. 

The ceiling test was performed by con- 
structing a ceiling of these materials over a 




A section of rigid metal lath nailed 
to studdi.ii; as reinforcement for 
plaster or stucco is effective fireproof 
construction of walls or ceilings 



furnace and loading the ceiling with bricks 
to imitate the conditions that actually 
exist when a ceiling bears the load of a 
floor above. The "time rating" again was 
extremely high, although, as in the wall 
test, the ceiling was eventually destroyed. 
By these terrific fire tests the experi- 



menters effectively demonstrated that if a 
fire should gain headway in one of the 
rooms of a home inclosed by fireproof 
walls built of the materials tested, the blaze 
could be confined to that room for more 
than an hour without danger of its spread- 
ing to other parts of the building. 

Where Metal Lath Gives Safety 

By slight alterations, vulnerable parts 
of our homes may be made fireproof with 
these materials. Metal lath can be used 
over the furnaces, in closets, around flues, 
staircases, bearing partitions, and the in- 
habited floors at a cost less than the in- 
terest charge for four months' occupancy 
— and give safety nearly equal to that as- 
sured by complete fireproof construction. 

In addition, all of us should see that our 
homes are roofed with incombustible ma- 
terials. We should safeguard floorings 
where steam pipes pass through by fitting 
metal collars on the pipes, place asbestos 
boards above furnace pipes that are too 
close to beams, and see that all electrical 
circuits are installed in approved conduits. 

Finally, we must guard against careless- 
ness, which is the greatest cause of fires, by 
disposing of matches, cigarette and cigar 
butts in metal receptacles, keeping our 
basements clear of rubbish, using metal 
containers for ashes, using non-inflammable 
materials for cleaning purposes, and prop- 
erly protecting our homes with lightning 
rods. These precautions will assure safety. 




This Large Capacity Truck Was Built from a Tractor 



CONSTRUCTED by com- 
bining a Fordson tractor 
with the wheels obtained 
from a large steam tractor 
and mounting a wooden body 
on them, a homemade large 
capacity truck is being used 
by a contractor of Athens, 
Ontario, Canada, for the pur- 
pose of hauling stone from a 
crusher and distributing it 
along a road that is being 
built. 

The rear wheels are chain 
driven from a jackshaft at 
the rear of the tractor trans- 




How Fordson tractor was combined with steam tractor wheels 



mission and are wide enough 
BO that the truck can negoti- 
ate soft and muddy country 
roads while carrying a couple 
of cubic yards of crushed 
stone. 

Simply by removing a panel 
at the rear of the truck, the 
load can be dumped. The 
owner was obliged to build 
his own machine because he 
could find no truck on the 
market capable of hauling 
similar loads over the rugged 
country where most of his 
work was situated. 
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Paver Lays Road Automatically 



THE world's largest paver, weigliing 
over 30 tonB, manufactured by a 
Milwaukee, Wis., eoncern, will auto- 
matically lay a mile of concrete 
road pavement in four days. 

Material is brought to the 
paver in cars. A derrick on 
the paver grapples the 
body of each car, piclvs 
itupanddeposits its 
load in a charging 
skip. The skip 
then rises while 
the car body is 
being replaced, 
and the batch is 
deposited in the 
mixer, which 
has a capacity 
of 60 cubic feet 
of material. 

At this point 
a valve is automatically opened and 
the proper amount of water enters the 
mixer. A clock mechanism, called a 
"batfhmeter," starts to operate with 
the mixing drum and locks the dis- 
charge mechanism so that the material 
must remain in the drum for a full 
minute. The batchmeter also counts 
the number of batches mixed. 

After the mixing time has elapsed, 
the operator unlocks the discharge 



This giant paver picks up 
material for concrete, mixes 
it for a speci- 
f i e d time 
then depos- 
its it on the 
road 




mechanism and the concrete flows out 
of the drum into the distributing 
bucket. The operator sends out this 
bucket to where he wishes to deposit 
the concrete, reverses the bucket and 
allows the concrete to flow out, while 
the bucket returns to its original posi- 
tion. The rate of return is so regulated 
that the amount of concrete left in one 
position is just enough to make a slab 
of the desired thickness. 




New Instrument Is Played 
with the Feet 



A MUSICAL instrument built on the 
principle of a piano, but in which the 
keys operating the sound-producing 
mechanism are pressed by the feet of the 
player, has been invented by a Western 
musician. The strings of the instrument 
are mounted on a vertical frame inclosed 
in a wooden case. The keyboard is placed 
at the bottom of the case. 

There are eighteen pedals. Nine on the 
left side of the keyboard represent tones of 
the chromatic scale beginning with G below 
the middle C of the piano; the nine pedals 
on the right produce chords. Shifting of 
the key is effected by stops that reach 
across the strings and are also operated by 
the feet. All pedals are pivoted on the 
same fulcrum bar, separated by friction 
pads. 

The tonal range of the instrument is too 
limited to make it suitable for solo work, 
but it supplies a satisfactory accompani- 
ment for strings or voice. 



The Editor will be glad to supply, 
whenever possible, the names and 
addresses of manufacturers of de- 
vices mentioned in this issue of 

Popular science Monthly. 




Bathbrush Holds Soap 



'T'lIE latest bathbrush has in the center 
-■■ of the bristle side a space large enough 
to hold a cake of soap. The soap is held by 
a clamp that can be adjusted by a screw 
on the back of the brush as the soap be- 
comes smaller from use. 



This Pocket Camera Is only 
Half an Inch Thick 

EXTREMELY compact, yet combining 
the most improved features of a large 
camera, a pocket camera recently perfected 
is only a half inch thick when collapsed. It 
is equipped with a long bellows extension, 
permitting the photographer to take pic- 
tures as near to the objective as a foot and 
a half. The rising and falling front permits 
photographing of tall builaings without 
tilting the camera, and without distortion. 

Despite its small size, Ir.e camera may 
be fitted with almost any high grade lens. 




Corncribs Made of Chicken Wire 




Around poles driven in a circle are fastened sections of wire 
fencing, forming graincribs. Roofs are of cornstalks 



CORNCRIBS that 
cost little and give 
good ventilation for 
ripening and drying 
the grain, are built of 
woven wire netting 
by ingenious farmers 
in Argentina. 

The cribs are con- 
structed by driving 
eight long poles in a 
circle of 15 or 20 feet. 
Around these poles 
sections of wide 
chicken wire are fas- 
tened, allowing each 
section to overlap. 
Cribs thus formed are 
filled with the har- 
vested grain and each 
stack is protected 
from rain by a corn- 
stalk roof. 
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Paper Umbrella 
for Emergency 



A COLLAPSIBLE 
paper umbrella 
that is serviceable 
and attractive has 
recently been de- 
signed and patented 
as an inexpensive 
emergency shelter 
for the traveler who 
is caught in a 
shower. 

The umbrella is 
made of waterproofed paper and consists 
when open of two cones, the inner one of 
which acts as a brace (corresponding to 
the ribs in the ordinary umbrella). When 
collapsed, the umbrella is flat, resembling 
a bellows in shape, and can be packed 
in a suitcase or under an auto seat. The 
umbrella will withstand a 30-miIe wind. 





Small Projector Provides 
Movies in the Home 

WITH a small and inexpensive home 
motion picture projector recently 
devised, any household may enjo;;' the best 
movie productions and the most popular 
film stars without going to the theater. The 
film reels used with the projector are faith- 
ful reproductions of the original feature 
releases. It can be bought for $35. 

The films are of non-inflammable type 
and can be bought from the producers and 
exchanged just as original feature pictures 
are bought and exchanged by theaters. 
Thus any film reel, after it is purchased, can 
be exchanged with little added expense and 
the home can be supplied continually with 
movies of the most prominent stars. 



What Do You Want to Know? 

Send your questions on subjects of general or applied science to Informa- 
tion Department. POPULAR SCIENCE MONTHLY, 225 West 39th Street, New 
York City, inclosing self -addressed stamped envelope 



Q. Why is the water of the sea salt? 

A. Because during millions of years the 
rains have been wearing down the land 
and carrying the dust and sand from it 
into the sea. The solid fragments have 
been deposited as sand or clay on the sea 
bottom, but always there has been a 
little of the rock from the land that was 
really dissolved by the water and re- 
mained in solution. Tfiis is the salt of 
the sea. and the quantity of it has gradu- 
ally increased during geologic time. 

Q. What is the duty of the white cor- 
puscles in the blood? 

A. These tiny white cells, which accom- 
pany the ordinary red corpuscles in the 
blood, are suppo.«ied to be scavengers — 
the street-cleaning and waste-removal de- 
partment of the lK>dy. They also defend 
the bodj- against attack. Wiien a danger- 
ous germ gets into the blood, they sur- 
round and destroy it. 

Q. Why are soap bubbles round? 

A. Because of what is called surface ten- 
sion. This is really a form of cohesion, 
the force that keeps everything from 
flying apart. Iron is held together in a 
solid mass by cohesion. A falling drop of 
water is round becau.se that is the most 
compact form it can take, the form that 
agrees best with its cohesion. So with a 
soap bubble. It takes the most compact 
form it can, of course, without allowing 
the air inside to escape. 

Q. How do we know what the stars are 

made of? 

A. By means of the spectroscope, which 
is an instrument for analyzing their light 



and determining which chemical ele- 
ments compose the glowing substance 
from which the light comes. Each 
chemical element gives out its own par- 
ticular kind of light. 

Q. Are there any creatures that live 
forever? 

A. .Scientists believe that certain one- 
celled animalcules do. These tiny 
creatures live in fresh-water ditches and 
similar places. When they have grown to 
full size, they divide in two, and when 
each half grows to full size, it divides 
again, and so on indefinitely. 

Q. What is hypnotism? 

A. A mental state in which the attention 
becomes so much fixed on some single 
thing or person that nothing else is per- 
ceived. If you are climbing down a fire- 
escape on a burning building, you can cut 
your finger without being conscious of it 
at all. This is a form of hypnotism. Your 
attention is fixed on the fire. When 
some one has hypnotised you, your at- 
tention is fixed on him, to the exclusion 
of everything else. 

Q. Why isn't the air all used up by the 
breathing of men and animals? 

A. Because as fast as the oxygen is taken 
out of the air by animals, it is put back 
into it by plants. The green plants take 
out of the air the carbon dioxid exhaled 
by animals, and by retaining the carbon 
release the oxygen, which returns to the 
air. The plants use the chemical power 
of the sunlight in doing this, and by the 
same process produce sugar or starch, 
to be stored up for future use. 



Tractor Drives Powerful Fire Pump 



■p^ESIGNED for forest fire patrol and 
for municipal fire protection, a rotary 
rear wheel pump attached to a track-laying 
tractor is performing excellent service. It is 
adapted also for use by contractors in 
pumping out flooded excavations, trenches, 
or coffer dams and as an auxiliary for irri- 
gation worlc. 

The pump is driven through the coun- 
tershaft direct from the tractor motor 
and is capable of delivering 200 gal- 
lons of water a minute under a work- 
ing pressure of 100 pounds to the 
square inch. At normal speed it 
throws a IJ g-inch stream 100 feet 
in the air, requiring 26 horsepower. 
Its chief advantage, especially in 
forest fire patrol, is that it can 



travel speedily over the roughest ground. 

With working parts inclosed in a heavy 
cast iron case, the pump is attached at the 
extreme rear of the tractor. Its efficiency is 
enhanced by the fact that the pump gears 
are driven from the motor shaft through 
closely fitted spur gears running in an oil 
bath. These gears take the entire driving 
load. The attachment weighs 225 pounds. 




Attached at the 
rear end of the 
tractor, the 
pump is driven 
from the motor 
shaft through 
spur gears. Its 
capacity is 200 
gallons of water a 
minute and it 
will throw a 1 1/8- 
inch stream 100 
feet in the air 
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Would a Falling Bullet Kill You? 

It Might Give You a Headache, Says Army Captain Who 
Describes First Scientific Tests Revealing What Happens 
When a Bullet Is Shot Streiight Upward 



By Capt. Edward C. Grossman 

L»te Fire Control Officer, Small Arms 
Ballistic Station, U. S. A. 
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kN THE shelter platform, above 
our heads, the Browning machine 
gun remarked 10 times, staccato: 
"Tat-tat-tat-tat," while three stop 
watches clicked with the first shot, and 
commenced their busy ticking. Above 
UB two machine gunners ducked under 
the cover of their extemporized steel 
shelf, while we stood in security be- 
neath half an inch of armor plate 
covering the 10-foot-square platform 
of the observation tower. 

The first burst of shots in the first 
Bcientific attempt ever made to find 
out exactly what happens when you 
fire rifle cartridges straight ui>- 
ward into the air, had just gone, 
and we waited to see what 
would happen. 

Around our tower — four piles 
driven into the mud of a 
Florida lagoon, with platforms 
built over the piling — there 
stretched open water for hun- 
dreds of yards, all quiet, 
except for the little ripples stirred by 
breezes. 

We stood perfectly quiet, ears alert 
for the splash of the returning bullets if 
the machine gun volley should return 
within earshot. Then, when the hands 
of the stop watches had just crossed 
the 50-second mark, there came a queer 
whirring whistle. A hundred yards or 
more away, something was throwing up 
sharp splashes on the quiet water. The 10 
shots from the Brown- 
ing were returning. 
The time from first 
to last shot was 
about four seconds. 

So began a remark- 
able series of tests 
that proved conclu- 
sively that not one of 
the several types of 
rifle bullets has power 
enough, on its return 
trip to earth, to bury 
itself more than two 
thirds of its length in 
firm sand; nor could 
it inflict a serious 
wound if it should 
strike a man's head in- 
cased in any fairly 
firm headgear — in 
fact, it probably 
could do no more 
damage than to cause 
a headache. 

Another volley from 
the Browning, and 
this time greater luck 
waswithus. Although 
the bullets in this 
burst projected prob- 
ably 9000 feet into 
the air, and traveled 
for about one minute 
up and one down, 
they fell all about the 
tower. And as they 



This 175-grain 
boattail bullet re- 
mained in the air 
67 seconds; yet 
others of the same 
type, discharged at 
the same instant, 
stayed aloft 107 
seconds, or 40 sec- 
onds longer 
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fell there came a yell of exultation from 
the machine gunners above, following a 
heavy "clang" and a splash of water. 

"I caught it in me bucket! How's that 
for shootin'?" yowled a machine gunner. 
Sure enough, one of the returning bullets 
had struck fairly in a galvanized pail of 
water on the platform near the gun! It 
had merely made a dent in the bot- 
tom of the pail. Another bullet 
struck the pine boards of the platform 
where they extended slightly beyond 
the armor covering, making a dent 
about a third of an inch deep, with 
the diameter of a lead pencil; but 
the bullet did not even stick in the 
indentation. 

In these tests we used the 
standard infantry and machine 
gun cartridge of the Ameri- 
can service, bullet of 150 
grains, velocity 2700 feet. 
But when we tried out 
the 175-grain boattail 
bullets — a remarkable new 
type with tapering tail 
that doubles the 
range of a rifle — 
some of us nearly 
came to grief. After a minute 
and seven seconds there came 
the bullet whirr, louder than 
that of the service bullet, and 
then the usual splashes on the 
surface of the lagoon. Then 
the splashes ceased, although not all of the 
A bullets had been accounted for. Some of 
^ the gunners had stepped out of their 
I shelter, and the watches had been 
I stopped — when suddenly — certainly half 

a minute after 
the burst had 
landed, there 
came again the 
bullet whirr. 
Machine gun- 
ners ducked for 
shelter — and 
down whirred 
eight or 10 
more shots. 

Whereupon 
w e discovered 
an astonishing 
fact — that 
when fired from 
a machine gun, 
boattail bullets 
vary widely in 
their time of 
flight. In the 
next burst we 
found that the 
bullets re- 
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army service bullet 
went up nearly two 
miles and was gone 
49 seconds before 
it returned, tail 
downward, to dig 
itself into the sand 
as shown below 
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From a machine gun mounted on 
the top platform of this tower, 
bullets were fired straight upward. 
Half-inch armor plate covering 
the lower platform protected ob- 
servers from returning missiles 




Conduct- 
ing the 
world's 
first scien- 
tific tests 
to deter- 
mine exactly 
what happens 
when a rifle 
bullet is shot 

straight upward, Capt. Ed- 
ward C. Crossman discovered 
astonishing new facts about 
the rise and fall of the regula- 
tion army rifle bullet shown at 
right, revealing that a falling 
bullet, if it hit you, probably 
wouldn't cause anything more 
serious than a headache 



turned in a cluster in 
about 67 or 68 seconds, 
while a second group re- 
turned fully 40 seconds 
later. Later we repeated 
this sort of firing on the 
hard sands of Daytona 
Beach, Fla., and found 
that the boattail bullets 
were as likely to re- 
turn to earth side- 
ways as to fall as 
most bullets do — 
base first. This led 
to the conjecture 
that the time dis- 
crepancy is due to 
the way they turn 
and travel on their return flight (a side- 
wise flight resulting in increased air re- 
sistance), and that the variations may 
be due in part to vibrations in the ma- 
chine gun. 

Normally, when fired vertically, a bul- 
let of any sort returns in the position 
in which it went up. If you fire it nor- 
mally, point first, it returns with the point 
still upward and the base do-vinward. II 
you invert it in the shell and fire it with 
the point down and the flat base up, it re- 
turns point down and base up, but in 
much shorter time than the bullet nor- 
mally fired. 

We tried out various types of guns and 
bullets in this vertical firing. The results 
showed that almost any bullet fired into 
the air remained away 30 seconds or more. 
The little .22 long rifle, viith its 1000 or 
1100 feet a second velocity, took 36 
seconds. The large, slow .45 autcmatic 
pistol bullet took 39 seconds. The .30-30 
bullet took 50 seconds, or nearly as long 
as the service sharp point. The Reming- 
ton .35 auto-loader bullet, 200 grains at 
2000 feet a second, took 58 seconds 
The quickest trip recorded was that of 
the 1 75-grain boattail, which was loaded 
inverted. It returned in 
21 seconds, as compared 
with 67 to 107 seconds 
when fired normally. 



Not one of the rifle 
bullets tested re- 
turned to earth with 
power enough to 
bury itself more than 
two thirds of it* 
length in the sand 
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Professor Braves Death to Prove Dread 
Spiders Are Man's Friends 

Induces Huge Tarcintula to Bite Him — and LivesI 



WOULD you have the nerve deUberately 
to force a "deadly" tarantula — that 
dreaded hairy spider often as large as 
a man's hand — to nip your finger, in order to 
test the supposed fatal effects of its poison? 

Professor W. J. Baerg, a scientist of the 
University of Arkansas, recently summoned 
his courage to try just such a daring experiment 
on himself. And because he lived to tell the 
tale, he added convincing proof 
to the accumulation of recent 
scientific evidence that tho 
tarantula — popularly supposed 
to be a death-dealing enemy of 
man — is really about as harm- 
less as the more familiar 
spiders that protect us from 
hosts of harmful insects that might infest 
our houses, in whatever country we live. 

Professor Baerg's experiment was made 
when, on taking up his new post in the 
University of Arkansas, he heard exciting 
tales of the "horrible," hairy Arkansas 
tarantula, which was said to 
attack unwary human victims 
with a lightning-like leap, and 
to strike with poison fangs that 
almost always meant death. 
Professor Baerg tested the 
effects of a tarantula bite on a 
rat, and found that while the victim went 
into a prolonged state of coma, it survived. 



Talking His Life in His Hands 

Then he induced an unusually large 
tarantula to strike him twice on the inside 
of a finger. The second strike perforated 
the skin and caused blood to gather. The 
sensation of the bite was like the prick of a 
pin, and the poison caused the finger to 
swell a little; yet no trace of pain remained 
after two hours. 

The experiment was repeated, the taran- 
tula being induced to strike savagely, ex- 
creting more poison than before. 

Thus was shattered one of our appar- 
ently well-grounded beliefs about spiders. 
For example, people generally take it for 
granted that the spider is an insect; yet, in 
fact, the members of the spider family, in- 
cluding the tarantula, are far more 
closely related to the lobster and 
shrimp than to insects. Spiders pos- 
sess eight legs in most cases, while 
the insects have but six. 

"Spiders do all in their power to 




avoid aggressive con- 
tact with man," says 
Paul Griswold Howes, 
authority on insect 
life. "They come 
about our houses for 
the flies and other 
insects that are attracted there also, and in 
this way continually work for our benefit. 
Even the great and dreaded tarantula of 
South America is among the beneficial 
spiders. I have seen them in camps, re- 
maining hidden during the day and ventur- 
ing forth by night, to prey on the gigantic 
roaches that infest the houses. They grow 



Braving possible death 
to prove that th« 
dreaded tarantula ia 
not deadly. Prof. W. J. 
Baerg, of the University 
of Arkansas, induced 
one of these hairy mon* 
sters, shown in actual 
size above, to sink it* 
fang into his finger. 
The wound caused a 
slight swelling of his 
finger, but that's all 
the damage it did 



to enormous size, but the people in these 
countries do not often kill them, because of 
their predatory habits. In British Guiana, 
I have lived peacefully in a shack contain- 
ing a dozen or more tarantulas. They never 
disturbed me as long as I treated them in a 
like manner." 

This naturalist attributes cases of 
illne.«s resulting from tarantula bites 
to poor condition of the blood of the 
person bitten, and affirms Baerg's 
statements that the bite of the most 
"deadly" spider need not cause more 




How some spiders come to grief. 
This wasp's nest, broken away, 
shows how captured spiders ar« 
stored for food 



When the trapdoor spider, shown above, enters 
his silk-lined burrow, he closes the hinged 
door so tightly after him that not even a crack 
is visible 



Spiders' eggs compared in size 
with a match head. A female 
spider sometimes lays as many as 
500 of these eggs 
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Can you blame 
the fly, caught 
in the meshes 
of a spider's web, if it is ter- 
rified when this hairy ogre 
approaches? Here is a re- 
markable close-up of the 
harmless common house 
spider that pounces on 
harmful insects that invade 
your home 



r 

FULER 



Scientists tell 
us that spiders 
may be said to 
be nearer to the crab family 
than to the insect family, in 
which people generally class 
them. In the cross-sec- 
tional view of the spider's 
anatomy, at left, note the 
crablike feelers 
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than a few hours' pain, if the 

victim's blood is in norma! \ 

condition. 

Spiders are usually fascinat- 
ing creatures for their strange habits, 
their business of spinning webs, and 
their ability to excel in the art of camou- 
flage. One of the most ingenious of the 
family is the hairy black trapdoor species, 
found in our southern and southwestern 
states. This powerful spider's home is a 
burrow constructed of clay — a tube, lined 
fantastically with silk webbing, and fitted 
with a hinged door so perfectly adjusted 
that when it is closed, not the slightest 
crack can be detected from above. When 
frightened, the spider runs into this tube, 
shuts the door behind, and remains in 
safety until danger is past. 

In one of our most common families of 
spiders the female imitates Indian squaws. 
She carries an egg case on her back, and the 
young, when they emerge, are carried by 
her like Indian papooses, until they are 
well grown. 

Amazing Facts of Spider History 

In the process of evolution, some spiders 
have developed to an amazing degree their 
"instinct" of cunning and camouflage, for 
self preservation. One species that will de- 
ceive even the sharpest eyes resembles the 
excreta of a bird — a resemblance that has 
been gradually developed through countless 
years of natural selection. 

Sexes of spiders are distinct, and the 
female of the species unquestionably is 
more dangerous than the male. The male 
usually does his wooing cautiously, fear- 
ing to arouse the anger of his mate, who 
is large enough to annihilate him. The 
number of eggs produced by the female 
varies, according to the species, from 
half a dozen to hundreds. Immediately 
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after laying her eggs, the female con- 
structs about them a cocoon of silk, in 
some cases carrying this cocoon about with 
her, and in others keeping it in the silken 
nursery within the burrow, or attaching it 
to the stalk of a plant. 

Professor Baerg observed that one female 
tarantula he captured had constructed a 
large silken bag about the size of a black 
walnut. She spent practically all of her 
time sitting on the bag and when this was 
removed a few weeks later, it was found to 
contain 113 young spiders and 460 eggs. 
Further examination convinced him that 
the young spiders subsisted on some of the 



eggs that apparently were un- 

fertile. Baerg also thoroughly 

established the fact that spi- 
ders are cannibalistic in nature 
when in desperate need of food. 

Wasps are the arch enemies of the spider, 
capturing them almost at will and carrying 
them off to their "adobe" homes. In some 
of these homes have been found as many as 
30 spiders being prepared as food. 

In web spinning the spiders' skill is amaz- 
ing. There are hundreds of types of these 
webs, the most common being circular in 
form. The spider, at the center, uses a sort 
of telegraphic system to locate a fly caught 
in the meshes, the vibration set up by the 
fly's struggles communicating itself to the 
nearest radiating thread and thus to the 
center. 



Seaplane Launched from Submarine 



THE inven- 
tion of a 
small seaplane 
that can be 
stored in a sub- 
marine, assem- 
bled on the 
deck in five 
minutes, 
launched, 
vides a 
weapon of at- 
tack. The sea- 
plane has a 
wing spread of 
only 21 feet. It 
can be knocked 
down and 
stored in a four- 
foot hold of a 
submarine. 



and 
pro- 
new 




Launching the seaplane from deck of submarine 
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Extraordinary scene along a telephone line during the 
destructive ice storm that recently paralyzed communica- 
tion in the New England states. More than 3700 poles 
and 3000 miles of wire went down under the weight of the 
beautiful ice mantle. Drizzling rain followed by freezing 
weather causes disasters such as this 



When wires break under tremendous loads of ice, a« shown 
above, marvelous instruments in the central telephone 
exchange instantly locate the points of trouble along the 
line, directing an army of repair men in their work of 
quickly reestablishing communication. Usually the 
tangled and broken wire is practically worthless 



Bridging the Storm when Phone Lines Go Down 

How Marvelous Switchboard Instruments Locate the Exact Spots where Wires 
Break and Poles Fall under Tons of Ice — Our Voices Take a Detour 
while Army of Workmen Rushes Repairs 



By Harry A. Mount 

WHEN sleet and ice turn the 
world into a glittering 
fairyland, and telephone 
lines go down under the weight of 
the frosty tinsel, there swiftly 
comes to the aid of American tele- 
phone companies an amazingly sen- 
sitive, almost human, mechanism, 
that immediately puts its finger on 
the breaks and skilfully directs the 
work of repair so that our telephone 
communications may be uninter- 
rupted by the winter storm. 

Switchboard a Block l-ong 

In every large phone exchange in 
the United States may be found one 
of these ever-ready trouble finding 
systems, and the most intricate of 
them all is housed in the 23-story 
long-distance exchange in New 
York City. Here every telephone 
line, and most of the telegraph lines 
to distant cities, run to an enormous 
switchboard, as long as a city 
block, where first signals of distress 
are recorded, and where the work of 
patching up the breaks begins. The 
board is literally a "nerve center" 
of communication for a vast area 
surrounding .America's greatest city. 

When a winter "ice storm" 
breaks, no longer is it necessary for 
linesmen to tramp weary miles 
through sleet and snow to locate 
broken wires or fallen poles. In the 
warmth and comfort of the ex- 
change building, the trouble seeker 
or tester, with sensitive instruments 
before him, "feels" out along the ice 
laden wires and spots the trouble to 
within a rod or two of the place 
where the break in the line has oc- 
curred. 

The break found, his first step is 




AT THIS enor- 
• mous switch- 
board, a block long, 
in the New York 
City long distance 
exchange, breaks dur- 
ing a stomi are in- 
stantly recorded, and 
interrupted circuits 
are re-routed over un- 
impaired lines. Note the 
numerous " patching " 
cords with which this re- 
routing is accomplished. At 
the light: A tester at his board 



to route the broken circuit over 
another line until repairs are made 
— a step made possible by the fact 
that by the marvelous methods of 
modern communication, a single 
wire is made to carry half a dozen 
messages simultaneously. The next 
step is to hurry a repair gang 
directly to the spot where the break 
has occurred. 

Whcabtone Bridge Finds Breads 

The most important instrument 
for locating breaks in a telephone 
line is the Wheatstone bridge, a 
simple device for the accurate com- 
parison of electric resistances, by 
which an unknown resistance may 
be determined from known resis- 
tances. The instrument measures 
the resistance of the wire from the 
exchange to the point of break. And 
since the length of wire to each unit 
of resistance is known, the 
exact distance to the point 
of break can be quickly 
calculated. 

The amazing speed with 
which breaks can be de- 
tected and located is illus- 
trated by the following 
incident: 

Not long ago a native of 
Pennsylvania conceived 
the idea of stealing a sec- 
tion of copper wire in a 
lonely spot midway be- 
tween two towns, and sell- 
ing his loot for junk. 

The instant his pliers 
nipped the wire, however, 
the fact was recorded on a 
test board in New York, 
the break located, and 
crews despatched by tele- 
phone from the nearest 
town. The result was that 
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the thief was caught red handed before he 
could even load the wire on his wagon. 

Small breaks located by the Wheatstone 
bridge and other instruments of the tele- 
phone's nerve center, are easily 
repaired while service goes on 
uninterrupted. But when a great 
storm occurs and line after line 
goes down, immediate mobiliza- 
tion of repair forces and of spare 
equipment begins. 

Trouble Army Mobilizes 



In effect the emergency organi- 
zation is military. In command 
is a general, whose word is law. 
After a hasty survey of the 
situation, men, materials, and 
equipment begin to move into 
the stricken area from every 
available point. Each of four 
sectional branches of the tele- 
phone company usually keeps 
a reserve of about 35 miles of 
No. 12 wire, and 1600 cross arms 
and fittings for poles. Some- 
times even these supplies are 
inadequate to cope with the 
damage done by storms. 



Sleet and ice cause greater property 
damage than all other varieties of storms 
combined. Only last winter, on the day 
before Thanksgiving, "New England was 




Freaks of the Storm — What Are They? 

No, they aren't ancient ruins — just ordinary telephone poles 
loaded with tons of ice during a recent storm in Alaska, ex- 
emplifying one of the problems the linesmen are up against 



visited by one of these storms, the second 
largest in point of damage done in more 
than 50 years. Broken, twisted forest 
trees, and a shattered maze of dead under- 

, growth are mute evidences of 

the disaster. In that storm 
3200 telephone poles went down. 
Massachusetts, Vermont, and 
part of Connecticut were cut off 
from communication with the 
rest of the world for several days. 

Some Famous Storms 



In a similar storm in 1914, 
more than 3700 poles were put 
out of commission between New 
York and Philadelphia, and the 
year before, 700 poles went down 
within a radius of 50 miles north 
of Troy, N. Y., from the same 
cause. Similar storms occur 
two or three times every winter. 

To repair the break which oc- 
curred in New England last year 
nearly 3000 miles of wire was 
required, and yet within two 
months the entire system was 
repaired. Temporary service 
was restored within five weeks. 




Steel Bar Bent with a Visiting Card 



Monocycle Is a Substitute 
for the Market Basket 

A ONE-WHEEL, hand-pushed cycle, 
the wheel of which incloses a cylindri- 
cal container, has recently been placed on 
the market for transporting bulky books 
and documents, or as a handy, practical 
substitute for the housewife's market 
basket. 

To the container, which is fastened at the 
center of the wheel so that the wheel rim 
revolves about it, is attached a long curved 
handle by which the operator pushes the 
device along the street. The container will 
carry either solids or liquids. 

The rim surrounding the container has a 
rubber tire. Used as a trailer to a motor- 
cycle or bicycle, the ingenious monocycle 
provides a ready means of carrying loads 
weighing as much as 100 pounds. 



THE EDITOR will be glad tosu— 
ply, wherever possible, the 
names and addresses of manufac- 
turers of devices mentioned in this 
issue of Popular Science Monthly. 



WHEN you press the edge of a calling 
card on the top of a steel bar 4J/^ 
inches thick and 20 inches long, solidly sup- 
ported at both ends, will the bar bend? It 
certainly will, improbable as it may seem. 
In fact, with a homemade apparatus, you 
yourself can easily measure the deflection, 
which is about a 
millionth of an inch! 

The measurement 
is performed with a 
simple optical device 
that consists of two 
pieces of plate glass at 
least one quarter inch 
thick with a strip of 
tinfoil between them 
at one edge. These 
strips of glass are 
placed on the under 
side of a piece of angle 
iron rigidly connected 
with the billet, the de- 
flection of which is to 
be measured. 

The upper glass is 
fastened to this iron 
bar and to the lower 
strip by an adjusta- 
ble thumbscrew. The 
tinfoil keeps the two 
glass surfaces from 
contact. A hole 
through the angle iron 

over the center of the glass makes the de- 
flection visible. 

If you place this arrangement in front of 
a light, tighten the thumbscrew until the 
plates of glass are nearly parallel, and look 
through the hole, you will see a series of 
alternate light and dark bands crossing the 
glass. Lay the visiting card on the steel 
bar, and these bands will move to the left. 
Press upward from beneath the bar, and 
they will move to the right. 

To measure the movement accurately, 
sprinkle table salt in the flame. The re- 
sulting yellow light will have a wave length 
of about 1/50,000 inch. As each light wave 
produces both a light and a dark band, if 
the sidewise movement equals the width of 
one band, the deflection of the bar evi- 
dently amounts to 1/100,000 inch. You 



will probably find the actual movement 
about one tenth of this, so that you are 
measuring a movement of a millionth of an 
inch. 

The apparatus is based on the undulatory 
theory of light. The eye sees two groujis of 
rays, one reflected from the bottom < f the 
upper (;l;iss strii', thn 
second from the top of 




With this simple optical device, de- 
flection of a 4,'i-lnch steel bar by a 
visiting; card can be measured, even 
by the layman, to one millionth of 
an inch 

the lower one. These last rays must cross 
the air space between the glasses, which is 
adjusted until it is half the light-wave 
length. 

Analyzing the Measuring Process 

In this way the two waves meet at the 
eye crest to trough, and destroy each other, 
producing a dark band. Where the air 
space is a full wave length wide, the waves 
meet crest to crest and produce a brighter 
band. 
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Pasture Airdromes for the Night Air Mail 



NIGHT flying over 
transcontinental air 
routes is expected 
by government officials 
within the next six or 
eight months, making it 
possible to shoot mail 
through the air from New 
York to San Francisco 
within 28 or 30 hours, thvta 
reducing delivery time by 
four days. 

The latest plans of the 
Post Office Department 
are for brilliantly lighted 
emergency and permanent 
landing fields for mail 
planes, strung across coun- 
try at intervals of 25 
miles. 

A mail service field near 
Chicago is being used as a 
laboratory, where all kinds 
of lighting systems for 
these fields will be tested. 
According to a well- 
planned scheme already 
developed, each of the 
landing fields will be 
lighted by a beacon, placed on a tower 75 
feet high. The beacon can be seen from a 
distance of 35 miles, and will be easily 
visible to pilots, even at high altitudes. 
Farmers who lease the fields to the govern- 
ment will be permitted to use them as graz- 
ing fields, but will be required to switch on 
the lights every evening, and keep them 
burning until the mail flyers pass. 

In the center of each landing field there 
will be two cinder runways, each 150 feet 
by 300 feet in dimension. These will inter- 
sect to form a cross. Their purpose, of 
course, will be to allow aviators to descend 





on a cinder path, no matter which way the 
night wind may be blowing. At the end of 
each path will be placed a flood lamp; 
the one opposite the approach end toward 
which the wind is blowing will be dimmed 
or extinguished. The other lamps will light 
up the cinder paths without blinding the 
aviator as he lands against the wind. 

Below the surface of the ground, at in- 
tervals, around the boundary of each run- 
way, will be placed electric lights equipped 
with heavy protective plate glass hoods. On 
the permanent fields, hangars will be 
illuminated by numerous gooseneck lamps. 



Above: One of the 
powerful guidine bea- 
cons for a landing 
field, constructed by 
the .U. S. Post Office 
Department. 
At left: A pasture 
landing field, the 
farmer driving his 
stock home, while a 
helper turns on the 
lights 



as well as by "daylight perspective" illumi- 
nation, to make the structure clearly visible 
by night and day. 

The roof of the new Chicago Post Office 
has been equipped as a landing field, and 
other new post offices will be built with the 
same idea in view. 

Each mail plane will be equipped with 
two strong searchlights for locating emer- 
gency and permanent fields, and for making 
observations. Under the system planned, 
the average plane will carry 500 pounds, or 
22,500 letters, of New York-to-San Fran- 
cisco mail. 



Submerged Blowers Propel and Guide Barg 



COMPLETELY submerged, horizon- 
tal paddle wheels, so mounted that 
they can be used as rudders, have 
recently been introduced by a French com- 
pany for canal barges and other craft using 
artificial waterways. In the past, naviga- 
tion of barge canals has been hindered and 
their usefulness destroyed by the churning 
of vertically working turbines and paddles. 

Mud from the bottom 

flung to the sides, has nar- 
rowed the channels ani 
hindered navigation. 

Two of these paddle 
wheels are located directly 
under the stern of the barge, 
the motor chamber being 
immediately above them. 
The horizontal action of the 
paddles, and the fact that 
they are partially incased in 
a screen, eliminates churn- 
ing of the water to a large 
extent, and so prevents 
damage to the bottom of the 
canal. 

The casing surrounding 
each wheel is open at the 



top, and also has an opening at the side 
that extends over nearly one quarter of 
the circumference. Water entering the top 
opening is pushed out the side opening by 
the action of the paddle wheel propelling 
the barge. 

Changes in speed and direction are ob- 
tained by turning these cased wheels, and 
consequently changing the position of the 
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Completely submerged under the stern of the barge, 
as shown above, the two paddle wheels are used in 
controlling the movements of the barge. The pro- 
pellers are inclosed in flat, cylindrical casings, with 
openings in the top and sides (see upper photo- 
graph). Water entering the top openings is "blown" 
horizontally through the side openings by the 
action of the paddles. Thus the position of the side 
openings governs the speed and direction of the 
barge, as indicated in the diagrams 



openings. This is accom- 
plished by the engine that 
drives the paddle wheels, 
controlled from a platform 
directly in front of the 
engine. 

It is interesting to note 
that the first steamboat, the 
"Charlotte Dundas," de- 
signed by William Syming- 
ton, and successfully oper- 
ated on the Forth and 
Clyde Canal in 1802, em- 
ployed horizontal paddles. 
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City Plans Underground Parking Space for Autos 




How Cleveland plans to build an uncleriir 
park* Entrance to the parking space will 



PRESSED by the increasing need for 
additional parking space for auto- 
mobiles, the city of Cleveland, Ohio, 
is planning to install the first underground 
municipal garage. Cleveland's lead prob- 
ably wU be followed in New York City. 

Cleveland possesses an ideal site for 
underground parking — an expansive mall 
or open public park, about which is being 
built a group of great public buildings, all 
of Roman architecture. Four of these 
buildings have been completed. 

The mall, 1800 feet long and 600 feet 
wide, running from the post office north to 
the Lake Erie front will be bridged so as to 
create underground space for a municipal 
garage and parking place running the entire 
length of the mall. The entrance will be 



from St. Clair Street, which now runs through 
the center of the mall. This street will be de- 
pressed and bridged by the mall, thus providing 
an easy entrance to the underground garage. 

Initial plans call for .sufficient space to accom- 
modate 500 cars. This capacity will be in- 
creased if the plan proves successful financially. 
Law Director Paul Lamb, of Cleveland, who 
with Francis Swales, of Yonkers, N. Y., devised 
the plan, estimates that the city should re- 
ceive a net profit of $81,000 a year from the 
500-car parking space. "It will offer no 
more mechanical problem than if it were an 
open parking space," he says. "It will be 
used exclusively for parking, although 
there may be a repair shop in connection 
with it." 

Traffic Commissioner John A. Harriss, of 



New York City, is considering plans along 
the same general lines. In the case of New 
York, Doctor Harriss would utilize space 
excavated under Central Park to take care 
of hundreds of automobiles which might 
otherwise clog the city's traffic. 



Electric Loom Weaves Elaborate Designs from Metal Photos 



y4NY home, club or hotel may now 
/-% own linen and other fabrics of in- 
dividual design at reasonable cost 
as the result of an invention by Dr. 
T. A. B. Carver, of Belfast, Ireland. He 
has de\'ised an electrical loom that makes 
use of metal photographs and electrical 
currents in transferring the artist's original 
design directly to the automatic weaving 
mechanism. 

Why Linen Is Expensioe 

Heretofore the weaving of figured linen 
has been accomplished by the use of inge- 
nious card patterns, punched with numer- 
ous holes, each perforation corresponding 
to one of the thousands of threads to be 
lifted in the loom. A series of these cards 
constituting a complete record of the de- 
sign, is placed on the automatic loom 
mechanism in such a way as to actuate the 
lifting of the warp or lengthwise threads, 
and passing the woof, or crosswise threads, 
beneath. The cards must be carefully and 
accurately perforated, and since one series 
of cards recording a single design may rep- 
resent a total length of 3000 feet, the proc- 
ess has been tremendously expensive. In 
some cases the manufacture of a single 
piece of fabric may entail nine months of 
labor and a cost of more than $6000. 

The new machine, it is claimed, reduces 
the time from months to hours and the ex- 
pense from thousands of dollars to a few 
dollars. The design is photographed upon 
a thin aluminum band or record treated 
chemically so that when it is later im- 
mersed in a chemical bath, certain points 
that are to reproduce the design become 
electrically conductive. The aluminum 





Above: The usual method of trans- 
posing a design to the loom by per- 
forated card records. At left: The 
new way, using chemically treated 
aluminum bands on which the de- 
signs are photographed 

band is then placed on a rotating drum and 
brought in contact with an electrical ap- 
paratus that governs the operation of the 
loom. By this apparatus, an electrical cur- 
rent passing through the many small con- 
ducting points on the metal record com- 
pletes circuits that actuate electromagnets. 
These magnets, in turn, attract levers that 
raise or depress the warp and actuate the 
throwing of the woof shuttles through the 
openings thus provided. The non-con- 
ducting points of the record break the cir- 
cuits and release the levers. 

Thus, a 12-foot metallic band, which can 
be manufactured in a few liours, has been 
used to supersede 3000 feet of cards! 
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Phone Wire Aerials for Radio Service A 



THE practicability of general 
public use of telephone 
wires as radio aerials is 
being demonstrated in the state 
of Washington, where the Seattle 
Radio Association — a broadcast- 
ing enterprise — and the Puget 
Sound Telephone Company have 
entered an agreement by which 
any telephone subscriber, using a 
newly invented adapter, may 
convert phone lines into an aerial 
for his receiving set. This ar- 
rangement is especially valuable 
for radio fans who are unable to 
erect aerials because of unfavor- 
able locations or landlords' re- 
strictions. 

The agreement provides that 
the radio association will supply 



TELEPHONE 11NE5 





Hooked up with the wired telephone lines and 
with the antenna post of the radio receiving 
set, as shown in wiring diagram at left, the 
adapter converts the telephone wires into a 
wireless aerial without interfering with tele- 
phone conversations 



The new adapter, showing 
binding posts for connections 
with telephone wires and with 
radio receiving set 

dollars a year to the telephone 
company, 50 per cent of which 
goes to the telephone company for 
its services in forwarding the 
programs and installing the device 
and 50 per cent to the association 
for providing the broadcasting 
programs. 

The adapter, modeled some- 
what along the lines of the aerial 
condenser plug, consists of an ar- . 
rangement of condensers the outer 
plates of which are connected 
with the telephone lines and the 
inner plates with the antenna post 
of the receiving set. 



the adapters at cost to the telephone com- 
pany, which will install them on the lines 
of the subscribers to the service. The asso- 
ciation will also supply radio programs to 
the telephone company, which will forward 
the programs to the subscribers by mail. 
The association also agrees to furnish a 
broadcasting service of high quality. The 
Bubscriber to the service pays a fee of five 



Knocks Sun from Windows 

"V/fERCHANTS can overcome dazzling 
and objectionable sunlight reflections 
in plate glass show windows by lighting im- 
portant objects in the window display with 
high power spotlights, according to state- 
ments made at a recent convention of the 
Illuminating Engineering Society. 



Car Rails Welded and Laid 
in Long Sections 

BY WELDING together several lengths 
of rail and laying the long sections so 
formed, a street railway company of 
Washington, D. C, found it possible to 
replace tracks on an entire line without 
interrupting traffic. 

The work of welding the rail lengths 
was accomplished during the daytime 
when traffic was heavy. The completed 
Bections were placed at the edge of the 
track and installed during the early hours 
of the morning. 

In one case a pair of rail sections, each 
consisting of seven rails, and with a total 
length of 420 feet, was so installed. 




Endless Tread Runs on Steel Rollers 




Seven rails, welded together into one, 
are laid at one time 
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The roller 
track as it 
appears when 
released from 
channel frame 

A NEW "track laying" tractor, the 
entire weight of which travels on 
anti-friction rollers, has been designed 
to minimize wear and "knocks." Advan- 
tages claimed are: that it covers a wide 
range of duty without change of cleats; 
that its self-cleaning cleats do not fill 
with earth ; that it increases the amount 
of motive power delivered to the draw- 
bar, and that it makes shorter turning 
possible. 

The tractor treads travel around a 
channel framework on a double endless 
chain of hardened steel rollers. The 
treads are so constructed that each part 
is replaceable. They are driven from an 
eight-tooth sprocket located on the 



Assembled on the 
machine, the endless 
track is driven from a 
sprocket wheel. Note 
shock absorbing 
spring and pump that 
automatically feeds 
oil to the tread rollers 
as they travel in chan- 
nels of the frame 



countershaft, all other wheels and gear- 
ing being dispensed with. 

Lubrication of the track roller, 
effected by a force feed pump driven 
from the hub of the countershaft, is 
automatic because the pump will run 
only when the track is in operation. 
Most of the weight of the machine is 
carried on coilsprings that can be 
tightened at will to meet conditions. 

Protruding from the left side of the 
tractor frame is a driving pulley for belt 
work. This pulley receives its power 
through the same friction clutch in the 
flywheel that transmits the power to the 
tracks. 
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The First Successful Color Movie 

How an Inventor, by Ingeniously Combining Blue-Green and Red- 
Orcinge on Double Photograph, Tricks Our Eyes into Seeing 
Delicate Shades of All Colors, Vividly Representing Life 



WHEN I was told, a few weeks ago, 
that another new process for tak- 
ing motion pictures in color had 
been "perfected," I confess I smiled skep- 
tically to myself. 

I had seen many colored movies before. 
They had left me either unimpressed or 
thoroughly displeased. 

To be sure, I knew that this new method 
had been invented by a scientist of dis- 
tinction — Dr. Daniel Frost Comstock, of 
Boston — and that 10 years of patient re- 
search and experiment had gone into its 
development. I was told that more than 
$1,000,000 had been spent upon these ex- 
periments; that the enterprise had the 
financial backing of no less a figure than 
William Travers Jerome, former District 
Attorney of New York, and that artists 
and motion picture experts who had seen 
the film hailed it as a phenomenal improve- 
ment, charming in its colorful realism, 
lessening eyestrain, and destined to revo- 
lutionize motion picture work. 

A Colorful Dream Comes True 

And, finally, I had fully shared the great 
dream of motion picture enthusiasts during 
the past decade — the dream that the mov- 
ies some day would be shown to us in all 
the beauty of natural color, enhancing 
enormously the power of their appeal. 

Nevertheless, I did not realize the art 
had advanced far enough to make this 
dream a reality. But when I witnessed 
the private exhibition in New York of this 
new colored film feature — a play called 
"The Toll of the Sea," starring the young 
Chinese girl, Anna May Wong, whose fame 
has begun to spread eastward from Cali- 



By Thomas Elway 

fornia —I was frankly surprised by 
the unexpectedly high quality of 
the color work. Here was a film in 
which colorful costumes and femi- 
nine beauty moved convincingly 
across the screen, with slight trace 
of the garishness, flicker, and dis- 
tracting color fringes that have 
hurt so many other color films. 

Not that this color work is per- 
fect. Some of the reproductions 
of blues and greens are bad. The 
yellows are even less satisfying. 
But this motion picture does con- 
stitute, to my mind, the best color 
work done so far in the films, and 
the process used, the new Techni- 
color process, promises still better things 
to come. For the first time I have 
begun to expect something really big from 
color photography on the screen, some- 
thing that will affect the fundamentals of 
motion picture art. It isn't only that we 
may expect enhanced charm of settings, 
and still greater beauty of feature in our 
heroines; or that we shall see them blush 
real blushes, as we now^ see them weep real 
tears; that expressions will be more lifelike, 
costumes more fascinating, natural scenery 
more magnificent. 

A successful color movie can do some- 
thing much more fundamental than this. 
It can give us not merely an improved art, 
but a new art; a new kind of dramatic 
production, differing from the present pro- 
ductions in black and white as completely, 
perhaps, as these differ from the produc- 
tions of the spoken stage. 

How can this be? Because color alone. 




The New Color Film 
and Its Inventor 

HERE is an exact-size reproducticn 
of a section of the new color mo- 
tion picture feature film, "The Toll of 
the Sea," starring the young Chinese 
actress, Anna May Wong. This life- 
like movie made possible by the re- 
markable color process invented by 
Dr. Daniel Frost Comstock (inset i, 
is called by the artist, Maxfield Par- 
rish, "highly successful from a color 
point of view and an invention with 
endless possibilities — a revolution in 
the moving picture art" 



pure color, has a powerful appeal to the 
human mind. This is always the great 
aim of drama — to seize on the emotions, to 
contrive that you are completely "carried 
away" by the thrill, sentiment, joy or sor- 
row of the play. 

There is no doubt that color has this 
appeal. Red excites and stimulates us; 



Light Rays Split and Filtered in New Color Camera f 



THIS diagram explains in simplified 
form the ingenious process of color 
movie photography perfected by Dr. 
Daniel Frost Comstock and fully de- 

CAMERA LENS 



INCOMING 
LIGHT , 
RAYS 



MIRROR-, 




scribed in the accompanying 
article. Two photographs of an 
object, such as the flag shown 
above, are taken at the same in- 
stant through the single lens of 
the movie camera. Incoming 
light is split in half by a perfo- 
rated mirror just back of the lens, 
one half being led through a color 
filter that allows only blue-green light to 
reach the film negative, the other half 
led through a second color filter that 
allows only red-orange light to pass to 
the film. 

Thus the film negative of the fla?, 
shown at the right (slightly reduced!. 




_THI5 SCREEN LETS 
^ ONLY BLUE-GREEN 
- LIGHT PASS TO 
FILM 



THIS SCREEN LfTS 
ONLY RED-ORANGE 
LIGHT PASS TO 
FILM 



PERFORATED SILVERED MIRROR 
SPLITS INCOMING LIGHT. 
INTO TWO RAY5 



consists of a succession of double images, 
alternating blue-green and red-orange im- 
pressions, but still in black and white. In 
the positive print of this negative, the blue- 
green and red-orange images are superim- 
posed, one on the front, the other on the back 
of the positive film. The p>ositive film then 




RED-ORANGE 



BLUE-GBEEN 



RED-ORANGE 



BtUE-GRSEN 



RED-ORANGE 



BLUE -GREEN 



is dyed, the blue-green images taking 
blue-green dye and the red-orange im- 
ages red-orange dye. 

When projected on the screen, the 
film gives the effect of reproducing all 
the original colors of the flag in their 
natural shades. 
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George Fitzmaurice, Movie Producer, 

Says: 



" AS TO whether color pho- 
zjL tography will enheince the 
dramatic quality and reeilism of 
the picture — that is rather hard 
to tell. I C£innot see where 
natural color will detract from 
the drama so long as the color 
remains neutral eind unobtrusive. 

"Still, I think that the great 
progressive step will be taken 
when stereoscope photography 
has been fully develojjed. And 
the millennium will come when 
stereoscopy and color combine 
to produce the perfect whole." 



Rupert Hughes, Motion Picture Writer, 

Says: 



IT SEEMS to me that color 
processes in motion pictures 
will probably follow the same 
line as in book and magazine 
illustration: for certain special 
effects they will furnish great 
charm, richness, and contrast, 
but for general use the single- 
tone pictures will enormously 
prevail. It would be ridiculous 
to deny the beautiful possibili- 
ties of occasional color, though I 
cannot believe that it will ever 
drive the monochrome, or one 
color, process off the screen." 




green is restful and sedative. To play on 
pteople's minds with color as we now play 
on them with moving images or written 
words, will require, of course, a completely 
new kind of directing. There will be new 
lighting, new make-up, a new technique of 
screen acting. 

But first there is a scientific problem- 
Can it be done? Is the color movie an 
accomplished fact? 

As yet we cannot say that it is. But we 
can say that it promises to be. The new 
process we are discussing is a long step 
toward the fulfilment of this promise. 

A College Professor's Vision 

This process is a professor's dream come 
true. Ten years ago, Dr. Daniel Frost 
Comstock was a professor of physics in the 
Massachusetts Institute of Technology. 
He knew a good deal about color photog- 
raphy. He dreamed of applying it to 
motion pictures. With Mr. Herbert T. 
Kalmus, his partner in an engineering firm, 
he went to work. They began experi- 
ments. They organized the Technicolor 
Company and gathered a group of able 
scientists and engineers. 

For years the experiments failed. Final- 
ly, success began to come. One by one 
the worst of the technical difficulties were 



overcome: the difficulty of taking two pic- 
tures at once through the same lens; the 
difficulty of finding the two dyes that were 
exactly the right ones to use in coloring the 
film after it had been photographed; the 
many difficulties that came from the ex- 
treme weakness of the light after it had 
passed through the complicated system of 
lenses and prisms required for the color 
camera. Film shrinkage, too, was over- 
come and the many other obstacles that 
stood in the way of making the two dif- 
ferently colored images fit exactly one on 
top of the other when they came to be 
printed on the same strip of film. 

Probably you have heard color photo- 
graphs described as "two-color" or "three- 
color." Doctor Comstock's films use only 
two colors to produce the effect of six. To 
understand what this means, we must re- 
call a few facts about the nature of color 
and about color vision. 

Ordinary white light like sunlight is 
made up, you remember, of six primary 
colors: red, orange, yellow, green, blue, and 
violet. You can prove this by putting a 
glass prism into a beam of sunlight, and 
noting how it splits the white light into a 
strip of these colors, a spectrum. You see 
them in a rainbow. 

White light is believed to be made up of 
waves or vibrations of various lengths. 



each wave length producing a distinct 
color sensation. Red light from a red 
glass lamp globe looks red because the 
waves producing the other five color sen- 
sations are held back by the red glass. 
The orange, yellow, green, blue, and violet 
waves are absorbed. Only the red waves 
get through. Similarly a blue globe lets 
through only blue light, and so on. A red 
paint or dye is merely a substance that re- 
flects only red light, absorbing all the 
others. A yellow paint reflects only yel- 
low light, etc. These are the physical 
fundamentals of colors. 

How Our Eyes Mix Colors 

But this color theory is partial. It 
leaves out the human eye. You look, for 
instance, at an apple. Something happens 
in your eye. You have a sensation of red- 
ness, an impression that the apple is send- 
ing red light into your eye. 

This seems straightforward enough. 
The eye, you say, must contain some mech- 
anism able to perceive red light as such, 
able to sort out the light of the six different 
primary colors and recognize each for what 
it is; to recognize each color by itself. 
What could be simpler? 

It is simple, true enough, but it is not 
what happens. Make an experiment. Take 













^ 1. 



Sunlight contains 
rays causing all 
color sensations. 
Light from a blue 
glass looks blue to 
us because the blue 
glass absorbs all the 
light rays except the 
blue rays that it re- 
flects to our eyes 



Below : A green glass 
absorbs the red rays 
from the rose, but 
allows the green 
rays from the stem 
to reach the eye 



Facts Explaining How We See Color 
and How Color Screens Work 






Scientists believe we detect colors tfirough minute, sensitive nerve 
endings, called "rods" and "cones," in the membrane of the retina 
behind the eyeball. These nerve endings (shown in highly enlarged 
cross section at upper right) transmit light stimuli to the brain 



Above: A red glass 
absorbs the green 
light waves, allowing 
only the waves that 
produce the red sen- 
sation to reach our 
eyes from the rose 



Below: Analyzed in 
front of a spectro- 
scope, a mixture of 
yellow and blue 
paint is found to 
produce yellow light 
and blue light; yet 
our eyes, in blending 
these lights seem to 
see green 
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Marcus Loew, Owner of 75 Theaters, 
Says: 



1 RECENTLY witnessed a 
showing of a colored mov- 
ing picture of the Chinese story 
called, 'The Toll of the Sea,' 
which was shown by Judge 
William Travers Jerome. 1 
thoroughly enjoyed the picture 
£ind consider the process highly 
successful. 

"The picture was made far 
more effective and convincing 
by the soft, wonderful coloring." 




Charles Dana Gibson, Artist-Illustrator, 

Says: 



I HAVE seen all the color 
processes so far, and the 
new process represented in the 
picture, 'The Toll of the Sea,' is 
far and away the best. The 
effect is convincing and most 
restful to the eyes and alto- 
gether irresistible. 

"1 am looking forward to 
seeirtg the picture again. 

"it is my belief that this new 
process will revolutionize the 
motion picture industry." 





some yellow paint and some blue paint and 
mix them. What do you get? You get 
green paint. 

This fact is so familiar that we are apt 
to forget how startling it is. Think for a 
moment of what it really means. There 
are six primary colors. These are separate 
physical things — different kinds of light. 
You mix two of them, yellow and blue. 
You do not get a mere mixture, a yellow- 
ish blue or a bluish yellow. 
You get a third primary 
color, totally different from 
the yellow and blue, another 
one of the original six! 

What is the explanation? 
Simply this: The mix-up is 
in the human eye. The eye 
does not perceive the six 
primary colors separately 
and individually. It con- 
fuses and blends them in a 
very complicated way. 



believed that the cones saw all colors, while 
the rods saw only light intensity, that is, 
differences between light and dark. Now 
even this is doubtful. The plain fact is 
that we don't know how we see. We know 
only that the mechanism is extremely com- 
plicated, that color vision is especially so, 
and that, somehow or other, the nerve 
endings in the retina are variously stimu- 
lated by various wave lengths of light, and 



Green Isn't Green 



Take, for instance, our 
mixture of yellow and blue 
paint. Put this in front of 
a spectroscope, and analyze 
the light from it. You get 
yellow light and blue light 
— no green light at all. 
Physically, the mixture of 
paint reflects just the lights 
that the two separate paints 
did. The blending of these 
lights to make green is done, 
somehow, in the eye. The 
eye is fooled. It really 
sees blue plus yellow. It 
thinks it sees green. 

There are innumerable 
other ways to fool the eye 
on colors. For instance, 
mixed red and green (of the 
proper tints) look white. 
Certain yellows and certain 
violets, when mixed, also 
look white. The eye is 
simply unable to distin- 
guish between a red-green 
mixture that looks white, a violet-yellow 
mixture that looks white, and a true white 
cOntainiBg all six spectrum colors. 

The theory for all this is very uncertain. 
In the membrane that lines the back of the 
eyeball — the retina — there are two kinds 
of minute nerve endings — the rods and the 
cones. It is supposed that we detect col- 
ors through the sensitiveness of these nerve 
endings to different light vibrations. It 
used to be believed that the rods saw red 
and green and the cones saw blue and yel- 
low. This was disproved. Then it was 
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to represent all colors. A mixed red and 
green, you remember, will look like white. 
We are going to extend this. We are going 
to choose two colors, make various mix- 
tures of these two colors and fool the eye, 
if possible, into thinking that it recognizes 
in these mixtures all of the six primary 
colors. 

The best proof that this can be done is 
that it has been done. As you view a 
two-color film like "The 
Toll of the Sea," you think 
you see all the colors. With 
a few exceptions to be noted 
later, the eye is fooled suc- 
cessfully enough. 
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How Constance Talmadge Would Make Up for Color Movies 

ON THE right side of this popular star's portrait are indicated 
the points in her make-up for black-and-white movies. See 
how entirely different is the make-up she will be likely to use in 
color movies, indicated on the left side of the picture. This prob- 
able make-up is based on results of recent experiment 



Tvoo-Color Dyes 



transmit the stimulus to the brain, where 
the consequent perception of varying colors 
is produced. 

But perhaps you are asking what all 
this has to do with color movies. It has 
everything to do with them. Color mov- 
ies are possible at all only because we are 
able to fool the eye about colors. 

The new Technicolor process, for in- 
stance, is a "two-color" process. This 
means merely that we dye the films with 
two colors only, but by mixing them in 
different proportions we are going to try 



In this particular feature, 
as in most other color movie 
processes, the two colors 
selected are a reddish orange 
and a bluish green. These 
colors are represented by 
two dyes, carefully chosen 
from more than 200 dyes 
that were tried. As I shall 
explain later, the original 
photograph consists of two 
separate images. One im- 
age, printed on one side of 
the film used in projection, 
is dyed blue-green; the 
other, printed on the re- 
verse of the film, is dyed 
red-orange. Where the im- 
ages overlap, these dyes 
blend. In projection onto 
a screen the light is colored 
by the dyed images, the 
colors blend likewise, w-e 
see both images together, 
and the eye does the rest. 

What we really see are 
various shades and mix- 
tures of blue-green and red- 
orange. What we think 
we see are all the colors of 
the spectrum. It all de- 
pends upon the capacity of 
the eye for being wrong 
about colors. It is just like the rabbit 
that you think you see coming out of 
the conjuror's hat. 

This is what the two-color photograph 
is, but how is it taken? In exactly the 
same way. You take two photographs at 
the same time, one through a screen that 
lets pass only the blue-green color, absorb- 
ing all others; the second through a screen 
that absorbs all but the red-orange. Sup- 
pose you are photographing a red and blue 
dress. The red parts "take" only on the 
(Continued on pat^e 114) 
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Novelties of the Moment Told in Photographs 




Skating across U. S. 

Earning their way by "stunt" 
performances in towns 
through which they pass, 
this happy-go-lucky couple, 
Mr. and Mrs. Fred Carson, of 
Philadelphia, Pa., are roller 
skating across the United 
States and back. They 
started from Philadelphia in 
May, 1921, and nobody 
knows when they will finish. 
Their route is to Seattle, 
Wash., then south to San 
Diego, and home again 
through the Southern states 



At a "blind" hole, the periscope is now solving a diffi- 
cult problem for the golfer who can't see the flag on the 
next green. By peering into this 20-foot tube, he can 
find out whether "all's clear" 



Hanging by His Soles 

Demonstrating the remarkable 
strength of a magnetic pulley, 
six of these men, whose com- 
bined weight is about 1000 
pounds, hung from an iron bar 
in contact with the pulley. For 
the seventh man, hanging head 
downward, the only support 
was the attraction of the 
pulley for the iron nails in his 
shoes! The pulley was mag- 
netized to attract small parti- 
cles of iron from heavy loads 
of conveyed material 




Icebergs in City Park 

Perpetual fountains in Logan 
Square, Philadelphia, con- 
vert the square into a spark- 
ling iceberg in winter, as 
shown at the left 

Cycling on Water 

The five-passenger "bike" (at 
right) travels on land or wa- 
ter. In the water the front 
wheel acts as a rudder. The 
rear wheels operate paddles 





How a British automobile manufacturer delivers eight auto chassis to the body builders in one haul. Four of the chassis 
are carried on a two-story steel framework structure on the truck, the remaining four on a trailer 
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This Alarm Clock Jogs the 
Busy Man's Memory 



Road Tester Drops Heavy Truck Wheels 



SERVING as a memory jogger for the 
business man, a reminder clock, re- 
cently perfected, rings an alarm when the 
hour for an appointment arrives. 

The rim of the dial has 48 slots into 
which small cards can be inserted. Each of 
thess slots with card inserted, controls the 
alarms for a quarter-hour interval. Thus, 
should a reminder be required for 3.15, the 
card is inserted in the first slot between 
three and four. At that time, the alarm 
will ring for eight minutes, or until the card 
is removed. 

As a further reminder of the purpose of 
the call, notations 
may be made on the 
card. Such notations 
would permit several 
persons to use the 
clock. 



Effects of the impact 
of a truck wheel 
raised and dropped 
on concrete Flabs by 
the electrical road 
testing machine 
£ho\^'n below are 
registered on record- 
ing devices. For a 
further test, cylin- 
drical concrete 
blocks, cured with 
the slabs as shown at 
left, are compressed 
to destruction 





E) Y REPEATEDLY 
dropping a typi- 
cal truck wheel to the 
pavement from any 
desired height, a new 
portable electric road- 
impact machine, now 
used by the United 
Slates Department of 
Agriculture to test 
concrete slabs, sub- 
jects the concrete in a 
few hours to wear and \ 
tear as great as that 
produced by driving a truck over a pave- 
ment for months. 

The truck wheel is alternately raised and 
dropped by means of an electrically driven 
cam. Recording devices measure the rate 
at which the wheel is brought to rest after 



Giant Floating Crane Propels Itself 



A MAM MOTH self-propelled floating 
crane, capable of lifting loads of 150 
tons, is the recent contribution to the 
list of giant engineering equipments, by 
a Dutch engineer and shipbuilder, Mr. 
Werf Gusto. 

The crane, of the derrick type, is pro- 
vided with two sets of tackle, from each 
of which loads can be deposited upon 



the deck of the hull on which the crane 
is supported. Traveling counterweights 
serve to keep the pontoon level when 
loads are being lifted. 

A boiler located in the hold provides 
the power for propelling the craft as 
well as the generator that supplies power 
for the electric crane. The crane can be 
operated by one man. 




Tlie huge floating crane, showing hull and propeller 



contact with the slab, deflection of the slab 
at a number of points on a line across it, 
settlement of the slab into the subgrade, the 
permanent set of the slab, and the maxi- 
mum fiber stress at the point at which the 
blow is struck. 

Small cylindrical blocks, made of the 
same concrete and cured on the slab, are 
used to determine the compressive qualities 
of the slab. These blocks are placed in a 
machine when cured, and are then com- 
pressed to destruction. 




Motor Driven Rolling Pins 
Massage Body 

AN ELECTRIC massage apparatus that 
enables the operator to massage the 
entire body of a patient in a few minutes 
cons'sts of a series of eccentrically mounted 
rollers on a shaft driven by means of a chain 
from an electric motor. 

The rotating of the shaft causes the ec- 
centric rollers to knead the body over an 
area equal in width to the length of the 
shaft, or about 1 H feet. 



•THE Editor will be glad to sup- 
ply, wherever possible, the names 
and addresses of manufacturers 
of devices mentioned in this issue. 
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New Oxygen Mask Designed 
for Rescue at Sea 

UURTHER development of the gas mask 
^ has resulted in a new breathing appa- 
ratus for rescue work, recently perfected for 
the navy by the United States Bureau of 
Mines. 

The mask enables the wearer to remain 
under water for 15 minutes. It consists of 
a rubber breathing bag in which oxygen, 
escaping from a tank, is mixed with air 
from the outside. This air enters the bag 
through a canister or absorption cartridge 
which purifies it. Air discharged from the 
lungs escapes without entering the breath- 
ing bag. 

The apparatus will find ready use in 
mines and at fires. 
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In the breathing bag oxygen and out- 
side air are mixed 



Sea Sled Driven by Surface Propellers 




Carrying a load of 51 passeneers, this 
novel sea sled designed for shallow water 
transportation, recently skimmed over 
the Connecticut River at a speed of 30 
miles an hour 



At right: Drydock view of the stern 
showing four surface propellers and 
side plate rudders designed to elimi- 
nate water resistance 

1~\RIVEN by four surface propellers, 
'-^ and designed to skim over the top 
of the water, a sea sled, built for use as a 
passenger boat on the Magdalena River, 
Colombia, S. A., recently developed 
a speed of 30 miles an hour carry- 
ing a load of 51 passengers up the Con- 
necticut River. 

The unusual craft is especially de- 
signed to operate in shallow waters. Its 
hull is shaped like an inverted V so that 
it glides over the surface of the water in- 
stead of plowing through it, this feature 
resulting in comparatively small loss of 
power from water resistance. 



Since the propellers are at the surface, 
dragging of shafts and struts through the 
water, with consequent loss of power, is 
eliminated. In addition, there is little 
danger that the propellers will encounter 
the weeds '-.f shallow waters. 

Rudder at Each Side 

Side plate rudders also ofiFer little 
resistance to the speed of the boat, since 
they form a prolongation of the sides, 
i . py are so designed as not to be 
I o.hsred or damaged by weeds or sub- 
merged obstructions. 



Skew Arch Tested to Destruction 



■flTHILE it has been comparatively 
simple for engineers to design 
economically an arched bridge to cross a 
stream at right angles, there has been con- 
siderable difference of opinion regarding the 
correct design of a skew-arch bridge (one 
that crosses a stream or road diagonally). 

To obtain figures 
for such a design, 
engineers of the 
United States Bureau 
of Agriculture have 
constructed a skew 
arch one fourth the 
size of an actual 
bridge. This they are 
testing to destruction 
by increasing the 
load upon the top of 
the arch until it col- 



crossbeams above. The pres- 
sure on each spring is deter- 
mined by measuring the dis- 
tance it has been compressed. 

Readings are taken with 
a strain gage to determine the 
distortion. 



The load is applied 
by downward pres- 
sure on spiral springs 
distributed over the 
top of the arch capa- 
ble of carrying a load 
of 1500 pounds. Pres- 
sure is obtained by 
tightening screws lo- 
cated between the 
6prin::s and vertical 
pipes braced against 




Distortion of parts of the arch under increasing pressure, 
exerted on springs above the arch, is measured by strain 
gages. Inset shows one of the springs with indicator to 
measure pressure 



British Experimenters 
Defend Fireplaces 

pj AVE we been right in discard- 
••■ ing the picturesque open fire- 
place as wasteful, inadequate and 
dirty? 

British scientists, contending 
that the fireplace is not so waste- 
ful as it may seem, have recently 
completed experiments showing 
that the best coal-fired grates give 
out 25 per cent of the heat of the 
fuel consumed, while gas fireplaces 
are nearly 50 per cent efficient and 
electrical heaters about 75 per 
cent. Radiant heat, moreover, is 
said to have certain physiological 
advantages over warm air from a 
heating apparatus. 

Radiated heat travels directly 
through space ■without appre- 
ciably warming the air it traverses, 
although it heats any solid body 
it strikes. The British heating 
idea was explained by Prof. W. A. Bone, 
of the British Fuel Economy Committee: 
"The more nearly conditions under which 
our living rooms are warmed and ventilated 
approach those of a warm summer's day — a 
coolinR breeze blowing around our heads, 
the varying sunshine warming one side of 
the body, and the heated ground warming 
our feet — the more healthful our rooms will 
be; radiated beat creates these conditions." 
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Lifelike Glass Eyes that Pass for Real Ones 



kNE person in every 



300 wears a glass 
eye ! When you 
consider that you may 
pass hundreds, or even 
thousands of persons a 
day, without observing 
one case of sightlessness, 
this astonishing estimate, 
coming as it does from re- 
liable manufacturers, is 
convincing evidence of the 



blown and shaped to form 
an eyeball, the iris and 
pupil are "painted" by fus- 
ing colored glass pigment. 

First the artist heata 
one end of the tube over 
a blowtorch, and draws 
this end out to a long, 
narrow tube, which serves 
as an operating "handle." 
Next, he melts off a por- 
tion of the half-inch tube. 




perfection reached by skilful modern 
artisans in duplicating the shape, size, 
and color of human eyes. 

Working with colored glass "pigments" 
as a painter would work with his oils, 
these artisans not only match perfectly 
the sound eyes of their subjects, but 
actually have discovered a means of fit- 
ting an artificial eye over the nerve stump 
of a destroyed eye in such a way that the 
glass eye moves in almost perfect harmony 
with the subject's sound eye. 

This degree of imitative skill, in many 
cases defying detection, has been de- 
veloped through centuries of artificial eye- 
making. The ancient Egyptians wore 
golden eyes — made of hollow globes of 
gold, deftly enameled — while the Romans, 
as early as 500 B.C., pasted on their eyelids 
shallow earthenware cups, on which eyes 
were painted. 

The modern artificial eye is formed 
from a long, hollow glass tube, about half 
an inch in diameter, tinted bluish white 
or yellowish white, to match the white of 
the patient's sound eye. On this glass, 



Blown from half-inch glass tubes, arti- 
ficial eyes are "painted" by fusing 
colored glass into them. At left: Shap- 
ing an eye before a blowtorch. At right: 
Cutting a glass tube, that later will 
become an artificial eye 



MUSCLES 




How a glass eye is sometimes made to 
move in harmony with the living eye. 
A gold ball, lodged on the optic nerve 
stump and held by the living muscles, 
forms a movable support for the eye 



sealing the end opposite the handle. 
Holding the handle, he softens this short 
cylinder in the hot flame. Then he blows 
through the handle, expanding the glass to 
form the eyeball. 

Now he begins the coloring process. 
From numerous sticks of colored glass on 
his worktable, the artist fuses into the 
glass eyeball colors and shades to match 
those in the good eye of his subject. To 
produce the mottled effect in the iris, 
for example, there are sticks of thin- 
ner rods of different colors, twisted and 
melted together. Similarly, the pupil is re- 
produced by melting black glass and fusing 
a small dab of it into the center of the iris. 

Fully as marvelous as the manufacture 
of artificial eyes are the modern methods 
of fitting it so that it will move exactly 
like a normal eye. In modern operations, 
the stump of the optic nerve and muscles 
are retained wherever possible, so that the 
artificial eye will move in harmony with 
the patient's sound eye. Sometimes a 
gold ball is lodged on the eye stump, 
which forme a movable support. 



Potato Digger and Loader Combined with Tractor 



AFTER years of 
experiment by 
various manufactur- 
ers of farm implo- 
ments, a combined 
potato digger and 
loader has been per- 
fected in which a 
steel blade, passing 
under the tubers, 
lifts them upon a 
movable open slat 
conveyor. There the 
loose dirt and small 
potatoes are sifted 
out and the valuable 
potatoes are carried 
to a wagon that 
moves alongside of 
the machine. 




A conveyor carries the potatoes into a wagon moving alongside the machine 



The outfit saves 
considerable time for 
the farmer, for the 
usual task of hand 
picking in the wake 
of a potato digger 
is a tedious one re- 
quiring many hands 
and consequently 
much expense. 

A tractor is used 
to haul the machine 
along the rows as well 
as to supply the pow- 
er required to oper- 
ate the conveyor ele- 
vator. This power is 
transmitted through 
a shaft from the 
motor. 
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Fence of Old Tires Advertises Garage 




SERVICE and clever advertising 
are combined in a fence built on 
the premises of a garage near Glen- 
dale, Calif. The enterprising owner 
has used worn-out tires for this unique 
barrier. 

The tires are nailed to a horizontal 



bar supported by posts in such a way 
that they overlap, thus forming a 
complete barrier. The unique ad- 
vertisement of the garage's prosperity 
has attracted the attention of hun- 
dreds of passing automobile tourists 
to the garage. 
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Ingenious Splice Lasts as 
Long as Belting 

TIZITH stitches concealed so that they 
» * are not exposed to direct contact 
with pulleys, a belt splice recently patented 
makes it possible to join small belting, such 
as is used on an auto fan, so that the splice 
lasts. 

The belting is cut so that one end will 
have tongues of unequal length that exactly 
fit into slits cut in the other end. Joined 
in this manner, the ends are sewed and the 
stitches are sunk into grooves on the edges 
of the belting. A special apparatus holds 

the belt 
while it is 
sewed. 




Tongued ends 
of belt are 
joined and 
stitched on 
special vise 




Golf Stroke Counter Eliminates Errors 



A "STROKE 
counter" 
has recently 
been placed on 
the market for 
the conveni- 
ence of golf 
players who 
find it difficult 
to keep mental 
track of the 

number of strokes they require to make a 
hole. In match games an official scorer is 
provided, but even then a player likes to 
kacp his own record. In his interest in 




the game he is likely to forget his count, 
and as he neither wishes to cheat his oppo- 
nent nor himself, the uncertainty often 
unfavorably influences his game. 

The stroke counter, designed to obviate 
these difficulties, consists of a small snap 
counter attached to a neat leather strap 
that is fastened around the wrist of the 
player. After each stroke the indicator cf 
the counter is moved forward one notch 
and a distinct click informs the player that 
the stroke has been registered. 

The weight of the counter is insignificant 
and does not interfere with free wrist move- 
ment in swinging a club. 



Celluloid Plates for Sign Printing 



Compressed Air Ram Used 
for Baling Sacks 

COMPRESSED air is used in a new 
apparatus for baling empty cement 
bags. The device also serves to bale other 
materials. 

A hundred or more bags are placed be- 
neath the ram, a lever is pulled, and the 
bags are instantly ready in a compact 
package. 

Cords for tying are put in place before 
compressing the bags and are tightly tied 
before pressure is released. The ram is 
said to effect a distinct saving. 



WHAT do you want to know ? 
The Information Department 
of POPULAR SCIENCE MONTHLY 
will gladly answer every reasonable 
question on scientific subjects. In- 
close self-addressed, stamped en- 
velope with each inquiry. 



TRADESMEN can 
save money by 
printing their own 
display signs artistic- 
ally and rapidly with 
the aid of a new let- 
tering outfit manu- 
factured by a con- 
cern in Westport, 
Conn. No special 
skill in lettering is 
required to use the 
device. 

The apparatus con- 
sists of 30 frames, 
each having a differ- 
ent type of lettering. 
The frame supports a 
transparent celluloid 
plate upon which let- 
ters have been im- 
pressed. A buffer is 
covered with carbon 
from a pad and then 
rubbed over the raised letters on tlie under 
side of the plate. 

By placing the plate in position and run- 
ning a pencil over the grooves of the upper 
surface of the desired letter, the carbon is 
impressed on the sheet below. 




The under side 
of each letter 
plate is covered 
with carbon. 
Letters are im- 
pressed by run- 
ning a pencil 
over outlines 
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Personal Filing Cabinet Is 
Easily Transported 

A PERSONAL filing cabinet recently 
placed on the market by a New York 
manufacturer, weighs only 72 ounces with- 
out the index, but being of rolled steel, it 
is fireproof and can stand such abuse as it 
would receive in transportation. The drop 
front makes easy the removal of any paper, 
no matter how full the file may be. 

The file has a ca- 
pacity of 1400 full 
size letters in ad- 
dition to the index. 
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U. S. Needs Rare Metals 

AN ATTEMPT is now being made by the 
government to discover new sources 
of platinum, nickel, tin, vanadium, tungs- 
ten, cobalt, antimony, chromite, and zir- 
conium — minerals that exist in this coun- 
try only in inadequate amounts or are en- 
tirely lacking. The metals experiment 
station of the Bureau of Mines at Reno, 
Nev., has undertaken to examine all sam- 
ples sent to it. In a recent month 87 
samples from 10 states were examined and 
23 contained elements or compounds of 
value, including bismuth, mercury, nickel, 
platinum, uranium, vanadium, and gra- 
hamite. 

Known geological conditions make it 
doubtful whether any of these metals will 
be found here to any great extent. 



Cranking Machine Starts Balky Trucks 



DIFFICUL- 
TIES of 
cranking the 
balky engine of a 
motor truck, es- 
pecially in cold 
weather, may be 
overcome by the 
use of a newly 
invented crank- 
ing machine 
driven by com- 
pressed air and 
mounted on a 
small truck. 

The drive 
shaft of the ma- 
chine, with uni- 
versal joint, en- 
gages the crank- 
shaft of the truck 
by means of a 
clutch. Com- 
pressed air is fed 
into the machine 
through a flex- 
ible tube from a pressure tank. When 
the engine is started, the clutch is auto- 
matically released and the flow of com- 
pressed air shut ofif. 

This starting machine was developed 




Driven by compressed air, the shaft of this cranking ma- 
chine engages the crankshaft of the truck by a clutch 



from machines that came into xiae at 
many aviation fields in Europe and 
America during the war to facilitate the 
starting of airplane engines, and was 
later applied to commercial use. 



This Soldering Iron Is Self Heating 



A SELF heating soldering iron, recently 
brought to this country, has a recep- 
tacle with a hinged cover into which a cap- 
sule containing a combustible material is 
placed. A special match is inserted in the 
top of this capsule or briquet and the 
wooden part of the match is broken off. 
The cover is then closed, leaving the long 
head of the match protruding through an 



opening in the cover. Another special 
match is used to light this head and an 
intense white heat follows instantly, con- 
suming the briquet and heating the iron 



Blast Furnace Air Preheater Saves Coal 




Drawn by the 
furnace draft 
through a wind- 
ing passage, as 
shown at right, 
air is preheated 
for more perfect 
combustion 



AN AIR preheater for house furnaces 
■^"^ that utilizes the principle of the 
blast furnace and thereby, it is claimed, 
provides a fuel saving of at least 20 per 
cent, is being marketed by a concern in 
Richmond, Ind. 

It has been proved that the greatest 
heat in a furnace is in the coal bed. 
This heat causes dissociation of the coal 
elements, many passing unconsumed up 
the flue because air necessary for com- 
bustion cannot mix with them. 

The new attachment was designed to 
correct this by drawing in air through 
the upper door, so that the oxygen of 
the air can nii.x with unburned combus- 
tible gases that are distilled off. In 
order that the air 
may more readily 
combine with these 
gases, it is first pre- 
heated by passing it 
through a winding 
passage, the walls of 
which are subjected 
to the heat of the 
flames in the furnace. 
The natural draft of 
the furnace draws the 
air through the at- 
tachment. 




A cpmbustible briquet, inserted into 
soldering iron, supplies the heat 

throughout. A single briquet will maintain 
the iron at soldering heat for about ten 
minutes. If a longer job is to be done, a 
new charge is put in. 

The iron, briquet, and matches come in 
a metal lined box. 



Sandy Loams Fight Frost 

'TpHE truck farmer who selects soil in 
which there is a sandy component, is 
in less danger of damaging frosts than if 
he has loam or clay soil, according to the 
U. S. Weather Bureau. Moreover, if he 
keeps his land well drained of surpliis mois- 
ture and free from weeds, he is less liable 
to the damaging effects of severe tempera- 
tures. 

Experiments show there is a relation 
between the temperature of soil and the 
minimum temperature of the air, in that 
sandy soils store up much heat during the 
day and give this off at night, raising the 
temperature of the air above it. 
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Handy New Tools for the Housewife's Workshop 




To this portable double 
socket for table use, two 
electrical heating or 
cooking devices may 
be plugged at one time 
with a single connec- 
tion with light socket 




An electrically driven suction fan pumps air through the hot, 
soapy water of this dish washer, agitating the water violently so 
that the dishes are thoroughly cleaned 



This kitchen paring 
knife has an aluminum 
guard curved to fit the 
second joint of the 
index finger and at- 
tached near the handle 




For kitchen use, this axlike 
chopper has double blades, 
one with a sharp edge, the 
other with sharp cutting 
teeth 





Built of ornamental silver lattice in lazy-tong fashion 
this dish holder can be made to fit any glass baking 
dish, round or oval 



The double -hinged cover of 
this sink strainer may be 
swung under the strainer as a 
dripping tray for emptying 
contents 




This small sewing machine lamp, when 
clamped to the arm of the machine, can 
be turned so as to throw its light on the 
work wherever needed 



To wring this mop, raise the 
from the bottom, then turn 



rmg grip 
the grip 



This cellar door switch turns on the 
electric light in the cellar when the 
cellar door is opened and turns it off 
when the door is closed again 



Shaking Motion Moves Ore along Stationary Conveyor 



AN ELECTRI- 
• CALLY driven 
stationary ore con- 
veyor, that carries 
the ore forward by 
a shaking motion, 
consists of a metal 
trough operated 
by an electric mo- 
tor. In addition, 
an upward motion 
is imparted by a 
curved track on 
which the trough 
rides. Thus, while 
the motor drives the 
trough forward by 

means of a connect- 
ing rod, the upward 
curvature of the 




Driven forward by a connecting rod from the motor, and upward by a curved 
track, the conveyor trough is suddenly arrested by a coilspring and thrust 
back to its original position. This shaking motion shoots the ore forward 



track causes the 
contents of the 
trough to shoot for- 
ward and upward at 
the velocity of the 
trough. 

The forward mo- 
tion is then sud- 
denly arrested by a 
powerful spring and 
the connecting rod 
carries the trough 
back. Meanwhile 
the ore has been 
given sufficient mo- 
mentum so that it 
continues to move 
forward while the 
motor executes its 
return stroke. 
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Better Days Ahead for the Loudspeaker 



Using Cement Horn with Radio Amplifier, Inventor Floods 
Miles of Countryside with Melody, Giving Entire Rureil 
Community Unique Entertainment 




How residents of Waterford, Va., enjoy outdoor radio concerts regularly, thanks to the ingenuity of M. C. Hopkins, inventor of a novel 
loudspeaker that makes music audible nearly three miles away. Armstrong Perry, famous radio writer, is shown in inset above 



By Armstrong Perry 

YOU are driving your car along a 
country road in a prosperous farming 
community not far from a large city. 
Suddenly you hear a faint, barely audible 
melody floating through the air like the 
strains from some elfin orchestra. 

At first you are startled. But aa the 
music increases in volume, you believe it 
must come from some great-horned phono- 
graph in one of the homes ahead on the 
road. Yet house after house is passed and 
the source of the music still seems far 
ahead. After driving nearly three miles 
beyond the point where the music was first 
audible, you come to a charming scene on 
the outskirts of a small village. 

An Idyllic Community Center 

In the corner of a well kept lawn beside a 
etone lodge surrounded by fish ponds, 
luxuriant shrubbery, and shaded benches 
built for two, stands a cement horn seven 
feet high and wide. The whole population 
of the village seems to be strolling past, 
lolling in canoes, or hanging over the low 
wall that borders the estate. And you are 
suddenly aware of the mysterious source of 
the music. Radio and the loudspeaker 
have combined to flood an entire country- 
side with melody! 

This is not a dream, but a straightfor- 
ward account of what actually happened to 
me last summer during a visit to the little 
Virginia village of Waterford, not far from 
Washington. There I discovered the veri- 
table apotheosis of the loudspeaker. No 
less grandiose word expresses the impression 
I received. I have never witnessed a more 
satisfactory community gathering. It com- 
bined the generosity of a prominent citizen, 
the appreciative response of townspeople, 
the thrill of novelty, and intense scientific 
interest. 

Curious, I interviewed the presiding 
genius of this community radio function. I 
found him to be none other than M. C. 
Hopkins, a man whose varied career has led 



him into music, into the profession of 
patent attorney, and into the realms of 
invention, where he was associated with 
Edison, Alexander Graham Bell, and a 
score of other scientists. Becoming inter- 
ested in radio, he consulted with his friend, 
E. H. Armstrong, the radio wizard, and 
then went to work in hopes of solving the 
loudspeaker problem. What I heard on 
the lawn was the result of his efforts. 

Hopkins explained to me that to elimi- 
nate certain difficulties he had designed a 
pick-up or transmitter to take the place of 
a microphone at the broadcasting station. 
The elimination of atmospheric inter- 
ference, and tube noises had been accom- 
plished as far as is possible at present by 
careful installation and operation of receiv- 
ing outfits. In addition he tried to design 
his loudspeaker scientifically both in shape 
of chambers and horn and in the electrical 
apparatus and diaphragm that do the 
amplifying. And he believes that he has 
demonstrated that sound will travel ex- 
traordinary distances, if the form of the 
wave is maintained. 

But even Hopkins is not entirely satisfied 
with results he has obtained. And, until 
more satisfactory loudspeakers are per- 
fected, the average man must make the 
best of what is on the market. Substantial 
progress has been made of late, despite the 
difiicultiea involved. 

There are two general types of loud- 
speakers. Simpler ones are horns with 
devices that make it possible to attach tele- 
phone receivers to the small ends. These 
horns use no energy except that which is 
delivered from the telephone diaphragm. 
Some are artistic, some were designed by 
persons having a knowledge of acoustics; 
and some are neither. The only way to 
pick a good one is to have your dealer give 
you a demonstration of each one. 

If made faultily, so that it will vibrate, a 
horn will produce an unpleasant "blare" in 
harmony when the note turned into it is 
caused by vibrations having a frequency 
the same as its own. The perfect horn is 
one that will not vibrate, that preserves the 



"form" of the sound wave it transmits, and 
permits the sound wave to reach every spot 
in front of the horn. 

The other general type of loudspeaker has 
a diaphragm of its own that is actuated by 
electrical current from a local battery. 
The most popular device costs $150, 
employing complicated apparatus. The 
manufacturers of this instrument recently 
have placed on the market another loud- 
speaker, costing $55, that may be attached 
directly to the amplifier of any receiving 
set, eliminating the expensive power am- 
plifier. Another instrument costs only $20. 

HolO the Phonograph Is Utilized 

Several devices use a phonograph for the 
loudspeaker. The scientifically designed 
horn and connections of the phonograph 
make a good loudspeaker, but results de- 
pend entirely on the efficiency of the 
receiving apparatus. One device consists 
of a clamp to be slipped onto the arm or 
neck of the talking machine, a single 
phone being held in place by a screw. 
Still others use a Y-shaped attachment 
to which a pair of phones may be applied. 

An interesting new device is attached 
beside the turntable of the phonograph, 
connected by wires with the radio receiver 
and the opposite poles of a six-volt battery. 
The phonograph needle is placed in a groove 
in a vibrating armature that protrudes 
through a slot in the middle of the device. 
Vibrations produced by the current re- 
ceived through the radio set are passed on 
to the needle so that sounds issue from the 
horn. When strong amplification was 
used, I found the music came through with 
phonograph quality, although with some 
distortion. 

These, then, are the newer developments 
of loudspeakers. They are not entirely 
satisfactory, it is true, but there is every 
reason to believe that with more intelligent 
receiving and broadcasting, coupled with 
advances in invention that must surely be 
made, we may look for much better things 
in the near future. 
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Professor-Inventor Predicts "Radio Universities" 




The "radio university" that Prof. Michael 
Pupin, of Columbia University, believes is 
sure to come with the further development 
of the loudspeaker. From the classroom 
where the university professor lectures to 
a group of his students — 



A COLLEGE education for every one 
who wants it. 
A university in the home, in the 
factory and mill, and in the public hall. 

An "aerial soapbox" for the forces of 
economic progress and right. 

A complete course in practically any of 
the subjects now named in the college cur- 
riculum — for five dollars; an elementary 
course in these subjects for one dollar, and 
a single, far-reaching lecture on one of 
them by a worldwide authority for ten cents. 

Vitally necessary education for the poor, 
the working man, and even the convict. 

In other words, "The Radio Extension 
University." 



"These are achievements I see directly 
ahead, and but one thing stands in the way 
of their actual accomplishment — the per- 
fection of the loudspeaker," says Prof. 
Michael Pupin, in an exclusive interview 
with Popular Science Monthly. "When 
that day comes, Columbia University will 
be ready to prepare a carefully planned 
program for the Radio Extension Uni- 
versity. 

"Months ago, when the full significance 
of radio dawned on a surprised world, there 
formed in my mind a vague idea of what 
radio might some day mea% to a university. 
Today, with radio broadcasting 
far advanced, that dream has 
become an almost certain future 
accomplishment. 

"Here is the 'Radio Extension 
University' as I picture it: 

"First, a great university like 
Columbia, equipped with a 
powerful broadcasting station 
for distributing to a knowledge- 
hungry people some of the vast 
store of authoritative informa- 
tion and knowledge accumu- 
lated by its great professors and 



Prof. Michael Pupin 

Professor of physics; head of the 
Phoenix Research Laboratory at 
Columbia University, and inventor 
of the Pupin coil, which made pos- 
sible transcontinental telephony 

teachers. Surrounding the university, 
within a radius of 100 miles, are scores of 
halls and public meeting places, each 
equipped with a radio receiving set and a 
powerful loudspeaker capable of ampli- 
fying voices without distortion. 

"At the university broadcasting station 
an internationally famous professor, in 
his classroom, is delivering a lecture on 
some fascinating new chapter of, say, nat- 
ural science. Simultaneously, in a hun- 
dred distant meeting places, crowds not 
unlike those at our theaters or public con- 
certs are gathered before the loudspeakers, 
listening. Each person in the halls has 
paid 10 cents for the privilege, first of hear- 
ing the lecture by radio, then of submitting 
answers in a written examination covering 
the rudiments of the subject on which the 
broadcasted lecture is delivered. 



Radio will carry a wealth of authoritative 
information and scientific knowledge to 
hundreds of town halls, factories, and fire-> 
sides, offering a higher education to thou- 
sands of men and women to whom such 
training has hitherto been denied 



"In each of the 100 halls 1000 persons— 
100,000 persons in all — are receiving an 
education without even leaving the limits 
of their own neighborhoods! 

"Such a picture represents, to my mind, 
what radio may mean soon as a broad- 
caster of useful knowledge and as a dis- 
seminator of vital information. 

"Go a step further. Enter a factory or 
mill of the future. It is lunchtime and, 
having finished their noonday meal, work- 
ers are lounging about on benches in an 
assembly room or one of the larger rooms 
of the factory. Some have pencils in their 
hands and are busily taking notes, while 
from the horn of a radio loudspeaker the 
voice of a university professor is carrying 
to them the higher education that has been 
denied them. 



Western University Broadcasts History 

AN IMPORTANT step toward accomplish- 
i ment of the Radio Elxtension University, 
as predicted in the accompanying interview by 
Professor Michael Pupin, of Columbia Univer- 
sity, already has been taken by the University 
of Washington, Seattle, Wash., where lectures 
in history have been successfully broadcasted, 
despite the shortcomings of the loudspeaker. 



College Education for Convicts 

"Another picture: Sing Sing prison, with 
its bare interior lighted up by huge arc 
lamps. In the cells around the courtyard, 
convicts seated on their bunks are listening 
intently to the radio leport from some far- 
off university coming to their ears through 
the medium of a loudspeaker. 

"Just one more picture and you will have 
grasped the significance of the plan foi a 
radio extension university. Here 
is a home in which an ingenious 
youth has installed a homemade 
radio outfit with a loudspeaker. 
The entire family is listening as 
the lecture comes in, while the 
youth takes notes so that later 
he may pass a written examina- 
tion on questions mailed to him 
from the university. 

"As I have said, these are real 

possibilities, not dreams, aa soon 
as the loudspeaker is perfected, 
and I think that day is near." 
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THE long-distance bug has bitten the 
radio fan, inoculating him with the 
desire to hear what the broadcasting 
stations across the continent have to say. 

How can this long distance be achieved? 
Undoubtedly the best way is by the use of 
radio frequency ampHfication, and it is my 
purpose this month to guide the radio fan 
in its use. 

Briefly stated, radio frequency amplifi- 
cation consists of building up the very weak 
currents received on an aerial, so that sig- 
nals that normally could not be heard, are 
easily reproduced in the receiver. However, 
radio frequency amplification alone does 
not give volume in a loudspeaker. That 
can be obtained only by means of audio 
frequency amplification. In this connection 
it may be well to state a few pertinent facts 
regarding loudspeakers. 

/. Know Your Loudspeaker 

THE ideal loudspeaker has not yet been 
developed; but a few types on the 
market give admirable results when handled 
properly. These instruments fall in two 
general classes — those using auxiliary cur- 
rent, known as "electrodynamic loud- 
speakers," and those that merely employ 
sensitive phone receivers attached to the 
horn, perhaps the more popular method. 

In using the phone receiver 
loudspeaker, bear in mind that 
if the current from the receiver 
is passed through the magnet 
coils of the loudspeaker in the 
wrong direction, they will be- 
come demagnetized, reducing 
the efficiency of the instru- 
ment. It is important, there- 
fore, to determine the polarity 
of the coils as well as of ordi- 
nary head telephones. Many 
manufacturers are now mark- 
ing telephone cords so that no 
mistake can be made. 

If, by mistake, the speaker 
is wrongly connected and its 
magnet demagnetized, the sit- 
uation may be remedied by 
carefully reversing leads to the 
receiver and then passing more 
than the usual amount of cur- 
rent for a considerable time 
until molecules of the iron 
magnet rearrange themselves 
and reconvert the metal back 
to a permanent magnet. A 
loudspeaker will not function 
properly unless the output of 
the radio receiver is of good 
quality; hence tuning is of 
prime importance. 

2. Know Your Radio Transformer 
"VrOU will be able to get the best out of 

•* radio and audio transformers by under- 
standing their separate functions. The 
radio transformer deals with currents oscil- 
lating at frequencies far above human 
hearing; the audio transformer works on 
currents pulsating at frequencies that cor- 
respond to the range of vibrations audible to 
the average person. 

Both types of transformers consist of two 
coils of wire, one called the "primary" and 
the other the "secondary." The secondary 
coils of the audio transformer may have 
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from three to 11 times as many turns of 
wire as the primary coils, the object being 
to obtain a step-up ratio between the two. 

In the radio transformer, on the other 
hand, the primary and secondary coiis have 
an equal number of turns, this being neces- 
sary because of the remarkable quality of 
resonance that is encountered at high fre- 
quencies. With this arrangement, the 
amplifying properties of the vacuum tube 
are used to produce the necessary amplifi- 
cation, because of the fact that a small cur- 
rent in the grid circuit releases a large cur- 
rent in the plate circuit. The vacuum tube, 
therefore, is an amplifier in itself. 

So far as high frequencies are concerned, 
the problem in radio amplification is to 
transpose the output of one vacuum tube 
to the input circuit of the other. Although 
there are three ways in which this can be 
done, experience has taught us that the 
method that uses transformer coupling is 
the best on high frequencies. 

Our radio transformer is really nothing 
more than a coupled, tuned circuit that is 
in resonance with a very narrow band of 
wave lengths, taking the output of one 
vacuum tube on its primary and — by reason 
of the inductive coupling between its wind- 
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Two Tubes Do the Work of Four 
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IN THIS so-called reflex action circuit, amplifying 
tubes perform a double function, acting as both radio 
frequency and audio frequency amplifiers simultane- 
ously. Thus it is necessary to use only two tubes for 
two stages of radio and two stages of audio frequency 
amplification, instead of the four usually required 



ings — transferring this to the secondary, 
which, in turn, impresses the current onto 
the grid of the next tube. Thus the radio 
transformer is a means of transporting the 
amplified result of one tube to the next tube 
for further amplification. 

For successful operation of the radio 
frequency amplifying receivers, the trans- 
former should have these characteristics: 

First, it should be completely shielded. 
Second, its coils should be wound in such 
a way that the capacity effect is at a mini- 
mum (reversal of the secondary leads some- 
times produces this effect in badly de- 
signed transformers). Third, for the same 



reason, windings 
should be of as 
small a diameter 
as possible. 
Fourth, the num- 
ber of turns should 
be just sufficient 
to produce the correct amount of inductance 
and capacity for the range of wave lengths 
for which the transformer is to be used. 

3. Place Your Trust in Short Leads 

JUST why should you avoid all unneces- 
sary capacity in the use of radio fre- 
quency amplification? In explaining the 
reasons, let's consider the 360-meter wave 
length, since most of us are chiefly con- 
cerned with the reproduction of music and 
speech from broadcasting stations. 

It is generally understood that there is a 
direct relationship between wave length 
and the frequencies of magnetic waves that 
surge through space. For a wave length of 
one meter, this relationship is 300,000,000 
cycles a second; for a wave length of 3000 
meters, it is 100,000 cycles a second. In 
other words, if we know the wave length, 
we can determine the frequency by dividing 
300,000,000 by the wave length in meters. 
Thus, the 360-meter wave has a frequency 
of 833,333 cycles a second. 

Now, to understand the im- 
portance of capacity in a cir- 
cuit using the 833,333-cycle 
frequency, consider the nature 
of its action. If a condenser is 
joined in a circuit, and a direct 
current placed on the circuit, 
the moment the current is ap- 
plied, a small charge will be 
placed on the condenser, after 
which further action will be 
stopped. Reversing the direc- 
tion of the current will put an 
opposite charge on the con- 
denser. 

If we place an alternating 
current, instead of direct cur- 
rent, on the circuit where the 
condenser is used, this same 
charging and reversal will take 
place at the rate at which the 
current is alternating. In 
other words, with a 60-cycle 
current, there will be a current 
passage through the condenser 
120 times every second, or 
once for every alternation. 
For currents corresponding to 
those used on the broadcasting 
wave lengths, where the fre- 
quency Is 833,333 cycles a sec- 
ond, it will be readily seen how 
the condenser offers an easy path. 

And, since two insulated wires close to 
each other act as a condenser, it is impera- 
tive that all connecting wires be kept as 
short as possible. Otherwise the capacity 
will be increased. This cannot be empha- 
sized too strongly, especially in the leads 
from the tuner to the vacuum tubes and 
the wires connected with the tube grids. 

4. Make Tuning Elements Simple 
TN RADIO frequency amplification you 
are using what is practically a tuned 
circuit between each tube, and to an 
extent this is equivalent to a multiple tuned 
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Various Ways to Hook Up Your Radio Frequency Set 



The diagram above 
shows a variocoupler va- 
riometer tuning circuit 
that can be used with the 
three-stage amplifying 
circuit (at right). To 
use this tuner, connect 
terminals 1 and 2 with 
terminals 7 and 8 M- 
spectively in th* radio 
•mpUfying dreult 
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The variometer tuning 
circuit above is another 
tuning element that can 
be used successfully with 
the radio frequency am- 
plifying circuit at the 
uH. Connect terminals 
3 «nd 4 with terminals 7 
■nd 8 wwp a ct ivly, in Um 
fwUo aimplifyins circuit 



circuit, because trans- 
formoB win refuse a 
pathway to any wave 
length tint does not come 
wilMn thdr range. Thb, 
in coniunction with the 
necessity of keeping the 
capacity as low as pos- 
sible, makes it absolutely 
imperative that only the 
simplest form of tuner should be used. 

In cases where an aerial and ground are 
used in a radio frequency receiver, it is best 
to have a loose-coupled tuner to obtain the 
best selectivity and eliminate troublesome 
capacity effects. In my work recently with 
this form of amplification, my tuning ele- 
ment consisted solely of a short wave vari- 
ometer in the aerial circuit with a half inch 
lead from the aerial side of the variometer 
to the grid of the first tube, and another 
lead of the same length from the ground 
side of the variometer to the center tap of 
the potentiometer. This arranicement, I 
found, gave me ampla sd«ettvity and great 
efficiency. 

If yoa use a loop aerial i^th your radio 
frequency receiver, it is necessary to use a 
variable condenser in order to tune the loop 
to the wave length required. The con- 
denser, however, should have as small a 
capacity as poadble and leatb to and from 
it (dioidd be aa short ai fhe set iriU 
permit. 

For radio tnqoBaey ■mpttflcation, elab- 
wate tuning apparatos is entirdy ma e e w 
■aiy. RbeoBtaiB are not neoenary atiisr 
for radio or audio frequency tnbea, although 
a rheostat is needed for the detector. Thui 
the circuit is limited to three controls — ^the 
tuning element, the potentiometer, and the 
detector rheostat. 

5. Trust the PdenUometer 

IN RADIO frequency amplification the 
potentiometer, a variable resistance de- 
vice, is the stabilizing element that keeps 
the ratire set under control. The instru- 
ment condsts of a fixed resistance placed 
squardy across the A battery. Its variable 
connection forms a third contact point with 
an arm that moves across the resistance, 
thus enabling the <>penitor to take a voltage 
of ai^ amount for use in the drcuit with 
wliich it is connected. 
' In the case of radio frequency, this volt- 
age is for the grid-filament circuit through 
the tuning coil connected with the radio 



tlnee-stage radio fre- 
quency amplification circuit 
may be used with any of the three 
timing elements shown in Figs. 1, 2, 
and 3. In using all three stages ot 
fpv\jpXUii*^¥t£wi^ connect the tuning 
dement with terminals 7 and 8. 
For two stages, connect tuning cle- 
ment wkOi terminals 9 and 10 and 
break tlw ctrcust at X. When only 



one stage of amplification is to be 
used, connect the tuning element 
with terminal* 11 and 12 and faceak 
the drcuit at Y. 

The use of ngeneiatkiii wllli diis 
t3rpe of circuit is not advisable; but 
regeneration can be med by break- 
ing the circuit b etw e en terminals 13 
and 14 and connecting the leads of 
a variometer with the terminals 



frequency tube. The potenti- 
ometer permits us to put a 
voltage of any amount upon the 
grid of the radio frequency tube. 
This voltage may be but a feir 
milli-volts. 

Now to keep the entire set in 
a state of equilibrium it is 
necessary that the grids of the 
amplifying tubes be negative 
with respect to the filaments. 
The extent to which the grid is 
negative with respect to the 
filament depends upon condi- 
tions in the set and must be 
determined by adjustment. 
That adjustment is just what 
the potentiometer is for. Con- 
sequently, the adjustable arm 
of tlie potentiometer will be on 
the dde of the resistance ele- 
ment in such a position as to 
put the negative bias on the 
grid. Louder signals are ol>- 
tained "when the arm is on the 
podtiv* dde of the reaistanoe 
element, imtmoro stable results are obtained 
from the iMcative dde. 

6. Use a Battery Switch 

REMEMBER that because you are 
using a potentiometer across the A 
battery, you are slowly discharging the 
battery. If this arrangement is allowed to 
remain when the set is not actually in use, 
the battery will soon run down. 

Use a battery switch, therefore, and dis- 
connect the storage battery when the 
receiver is not being used. 

7. Use a Loop wheteoer Possible 

SINCE a loop aerial is hi^ly direettond 
in its effects, it serves as an excdlent 
tuner, cutting out 60 per cent of iabuim-^ 
ence. The loop will reodve signals <mly 
when it is pointed in tiie direeUon of the 
broadcasting station to whidi you widi to 
listen. Stationa located at li^t ani^ to 




the plane of the loop will 
be entirely eliminated. 

For broadcaating ne<]^ 
ti<m the loop can oonrisk 
of dght turns <rf No. 18 
annunciator irire wound 
onasqiun frame fluee 
feet to a dde. These 
turns should be carefully 
spaced one half inch from 
each other. 

8. Use Only Hard Tubes 

A SOFT or detector tube 
cannot be used success- 
fully as an amplifier, because 
it is decidedly critical as to 
voltages. At present there is 
no well designed tube for radio 
amplification. As a result, 
transformers have been de- 
signed for tubes on the market. 

9. Transfer Tubes in the 
Circuit 

ALTHOUGH vacuum tube* 
' are now made in quantity 
from standard dedgns, no two 
are identical. In recdvers em- 
ploying more than one stage of 
radio frequency amplification, 
it will be found that reception 
win be greatly improved if tlie 
tubes are changed tiom one 
socket to another until the 
most effective combination is 
This hdds true for audio fre- 
quency amplification as wdl as for radio 
frequency amplification. 

to. Regeneraiion and Radio 
Amplification 

MANY fans ask whether it is possible to 
add one or more stages of radio fre- 
quency amplification to their standard re- 
generative receivers. The answer is that 
such addition can be made, but that it ia 
not advisable for these reasons: 

First, l>ecause you should keep your radio 
frequency set ss simple ss possible. Second, 
because of the capadty coupling between 
the dnnents of the vacuum tubes, radio 
frequency smpMeation contains all the de- 
mmts of regenaiation in itself . The ampli- 
fication obtained from three stages €i radio 
frequency is so remarlnble that no further 
addition should be neoessaiy. It would be 
gilding the lily. 

Copyrighted material 



FI0.3 

To use this loop 
aerial receiving 
tuner with three- 
stage radio fre- 
quency amplifying 
circuit of the type 
shown in central 
diagram above,oan- 
Bcct te rmin a l s S and 
6 with terminals 7 
9 re s pec ti vdy 



obtained. 
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Why Tires Wear Out and How to Save Them 

Important Facts about Tread and Fabric that Will Help You 
Cut the Cost of Driving Your Car in Winter 



By Harold F. Blanchard 

WINTER is the time when tires 
suffer most. Sharp pieces of ice 
cut and tear the tread, while icy 
ruts rip the side walls to shreds. Pieces 
of ice are picked up by the tire, 
and later, when the car is in a 
warm garage, the ice turns to 
water that rots the tire structure. 

On snowy, slushy, and rainy 
winter days, tires are subjected 
continuously to the ravages of 
moisture, their arch enemy. 
Frozen roads or sharp stones cut 
holes in the tread through which 
moisture can reach the fabric 
underneath. Then rotting sets 
in, and as the holes grow larger, 
mud and perhaps some oil enter. 
Gradually the moisture, like so 
much acid, eats through layer 
after layer of fabric until a spot 
becomes so weakened that the 
tube blows out through it. 

The first step in protecting 
tires against their winter enemies 
is to examine them frequently for 
cuts. Whenever a cut is found, 
it should be filled with a rubber 
compound. If the cut is very 
large, better take the tire off and 
have the hole vulcanized. Don't fit 
tire chains too tightly. Unless the 
chain has opportunity to slip, the cross 
links will wear the tread. 

ALTHOUGH a tire is welded into a 
single piece, it is really a rather 
complicated structure, as the sectional 
drawing on this page clearly shows. If 
you expect to obtain low cost to the 
mile you must not only care for your 
tires properly, but you must have well 
built tires to start with. Beads must 
be strong to hold the tire on the rim. 
The cotton fibers must be sound, for 
the failure of even a few of them at one 
spot will eventually produce a blowout. 
The tread must be tough, while the 
layers of cushion gum of nearly pure 
rubber must be j)roportioned and 
tempered with care. 

Once the tire structure is under- 
stood, it is not hard to realize just 
how, when, and why a tire can be 
aliusc'.l. The most frequent form 
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1. Tread — A tough outer sheath 
of rubber compound built to with- 
stand continuous contact with the 
road. Before vulcanizing, it is 
compounded with sulphur to give 
it hardness. Lampblack or zinc 
oxid is added to toughen it. 

2. Breaker strip — A loosely 
woven piece of fabric resting on a 
thick layer of cushion gum. It 
distributes thrusts of sharp stones, 
etc., over a comparatively large 
area and thus protects the fabric 
underneath. 





3. Side wall rubber — A rubber compound 
protecting sides of the tire. 

4. Wire — Piano wire is usually employed in 
building the bead core. 

5. Bead reinforcement — A layer of fabric 
wrapped around the triangular shaped bead. 
It strengthens tlie side walls just above the 
beads, where the tire receives the most bending. 

6. Bead core — Usually numerous piano wires 
embedded in rubber and fabric. 

7. Beads — Tough rubber portions of the tire 
that come in contact with the rim. 

8. Filler for bead core — A combination of 
rubber and fabric. 

9. Carcass — The tire foundation laid in layers, 
either of cord or fabric, separated by cushion 
gum. 

10. Cushion gum — Nearly pure rubber, soft 
and elastic; acts as a spring contact between the 
fabric carcass and the breaker strip on which the 
thread is mounted. 





of neglect is to run it with too little air, 
which produces the same disastrous 
effect as overloading a tire that is not 
large enough for the weight it must 
support. Insufficient air bulges out 
the tire carcass so that at the point 
where the tire flattens over the 
rim, some of the fibers in the inner 
layer of fabric will stretch beyond 
their strength and bieak. 

If the interior of the tire is 
examined, a slight fuzz will be 
observed along the inner surface. 
This means some broken fibers. 
Little by little, more fibers will 
break, until all the fibers in the 
inner layer are broken and a 
definite crack develops. Then 
the next layer will crack, and bo 
on. Finally, one of two things 
will happen: The tube may be 
pinched in the crack and thus the 
tire will go flat, or the crack will 
develop until the last layer gives 
way, causing a blowout. 

A cord tire is not so likely to be 
injured by underinflation as a 
fabric tire. When a fabric tire 
is flexed, the longitudinal threads 
are bent around the cross threads, 
and thus are greatly strained. 
This condition is eliminated in 
the cord tire because the threads in 
each layer of "fabric" lie flat and paral- 
lel. For the same reason friction also 
is less in the cord tire. 

Friction generates heat, and if inter- 
nal friction is excessive, the tire tem- 
perature may rise high enough gradu- 
ally to vulcanize the rubber to a point 
where it will lose its strength. Then 
the layers of fabric will begin to sep- 
arate, and in chafing against each other 
will wear and produce still greater heat, 
causing destruction of the tire. 

The development of a blowout may 
be likened to breaking a flexible wire by 
bending it back and forth repeatedly. 
The blowout may start with the failure 
of a few small fibers at a certain point. 
Added strain thus is thrown on 
adjacent fibers, causing further 
breakage until some of the threads 
are severed. Then more threads 
break, and the fracture spreads 
through one layer of fabric to an- 
other, until the tire at this point 




How a small neglected cut grows into 
a blister, then a blowout. Moisture, 
sand, and oil enter, separating tread 
from fabric and finally rotting fabric 



Here's an easy and effective way to patch a 
tread cut. With a blunt tool force into the 
cut a piece of plastic rubber that you can 
purchase in convenient cartons. Then cut 
off the unused filler even with the tread. 
Careful attention to each small cut will 
prevent blister* like those shown in insets 
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To remove sand and grit from a blis- 
ter, open the blister at the point 
farthest from the tread and scrape 
out the accumulation carefully 
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can no longer withstand the outward pres- 
■ure of the tube and gives way. 

A blowout may be started by any ex- 
cessive strain such as running over a sharp 
stone, striking the edge of a curb, running 
tires too flat, or it may be caused by weak- 
ness in the carcass itself. Rotting of the 
fabric by moisture, dirt and oil is another 
common cause. 

When the tire is built, its cotton struc- 
ture is protected against the elements by a 
strong exterior of rubber. But in use, if 
a cut is deep enough to pierce the rubber, 
rotting will begin. The size and depth of 
the rotten spot gradually grows until it 
becomes so weak that the tube blows 
through. Sometimes the spot will spread 
entirely around the tire, loosening the tread 
as it goes, and rotting the outer layers of 
fabric underneath, with the result that 
when the tire finally does blow out, most 
of the tread is loose and the outer layers 
of fabric are completely destroyed. 

How lo Avoid Blowotds 

The best ways to prevent such blowouts 
are these: First, avoid cutting objects such 
as glass and razor edge switch frogs by 
alert driving. Drive over sharp stones 
slowly. Avoid car tracks, and especially 
switches, as much as possible. Be doubly 
cautious in wet weather, because wet sur- 
faces cut rubber more readily than dry sur- 
faces. The tires should be examined occa- 
sionally for deep cuts and whenever one is 
found, it should be filled with some com- 
pound specially prepared for this purpose, 
or if the cut is very large or deep, it may 
be advisable to take the tire off and have 
it vulcanized. If the fabric underneath 
has not rotted, this repair will be a very 
simple one and should not cost more than 
a dollar. 

When a tire blows out while the tread is 
still good, examine the carcass carefully. 
If there is extensive looseness of tread or 
fabric, or if there are incipient checks or 
cracks on the interior, areas of rotted fab- 
ric or rim cuts, it is usually best to discard 
the tire. You can detect loose or rotten 
fabric by feeling for a soft spot when the 
tire is off the wheel. To detect loose tread, 
grasp the beads in your hands and compress 
the tread with your thumbs. 

If a tire is to give full satisfaction, every 
detail of its construction must be right; 
and that is the best reason for buying new 
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Running in 
frozen ruts and 
against curbing 
ruined this per- 
fectly good tire. 
Note how the 
light rubber of 
the side walls 
has been bro- 
ken by friction 
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Why Well Built Tires Cost 
Less in the End 

THIS chart shows how you can 
cut tire bills by buying first 
class tires. For example, a $9 tire, 
good for, say, 2200 miles, will cost 
you four tenths cent a mile, while a 
$25 tire, good for 12,000 miles with 
proper care, costs only two tenths 
cent a mile, or half as much 
as the $9 one. 

Clip out this chart and 
use it to keep a record of 
what your tires cost you. 
From a point in the left 
hand column corresponding 
to the initial cost of your 
worn out tire, draw a line 
to the point in the right 
hand column corresponding 
to the total mileage of that 
tire. Where this line inter- 
sects the centCT line, read 
the cost to the mile 



At right: What happens to 
a tire tread when wheels are 
out of alinement. Note the 
worn path clear around the 
circumference. This can be 
prevented as shown below 
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One simple way to determine whether your front wheels 
are in alinement, and so prevent excessive tire wear. 
Measure the distances between the centers of the tires at 
the front and the rear. Besides being in alinement, the 
wheels should "toe in" — that is, they should be closer to- 
gether at the bottom than at the too 



tires of good quality; you neveiscan be sure 
about "tire bargains" or "seconds." Usu- 
ally there is something seriously wrong 
with a second, although the defect is rarely 
apparent. Its tread may be too hard or 
too soft, and defective in wearing quality, 
either because of the wrong amount of heat 
or wrong compounding of the rubber. A 
layer of fabric may have 
been accidentally left out 
or the tire may be mold 
pinched. 

"New tires" that sell 
at "bargain prices" — say 
from three to five dollars 
— are usually junk tires 
made over. Blowouts 
have been hastily repaired, 
a thin layer of fabric has 
been added to the inside 
and a new tread placed 
on the outside. Frequently 
such treads are largely 
composed of pitch com- 
pounds with just enough rubber to give a 
rubber smell. These treads will not last 
more than 50 miles. 

Retreaded tires don't pay. Their cost 
to the mile is rarely as low as that of good 
new tires. The chief objection to them is 
that the treads come loose, the carcasses 
are usually overcured if heat has been used 
to apply the treads, and finally, after the 
original treads have been worn off, the 
carcasses are rarely in much better shape 
than the treads. 

It pays not only to buy good tires, but 
it also pays to repair them carefully. 
Cold patches, while easy to apply, are un- 
certain, and they should bo 
used only on a light car 
driven slowly. Usually it 
costs not more than 25 or 
50 cents to have a punc- 
tured tube repaired by an 
expert tire man. Then you 
are reasonably certain that 
the job has been done cor- 
rectly. If you prefer to do 
your own work, a small 
portable tube vulcanizer, 
costing a dollar, is far su- 
perior to a cold patch. 

Protect the Tube 



In repairing a straight- 
side tire, a canvas strip or 
flap should be inserted be- 
tween the tube and the rim 
side of the shoe to pro- 
tect the tube. Don't 
use a flap that is torn or 
frayed, for it is likely to 
pinch the tube. A large 
puncture hole should be 
covered with a small 
patch inside the shoe to 
prevent tube pinching. 

Avoid skidding around 
corners, and be careful 
not to allow the brakes 
to lock the rear wheels. 
In just a few seconds of 
sliding, more rubber may 
be worn off a tire than 
in hundreds of miles of 
running. The brakes 
should be carefully 
equalized so that they 
will go on with equal 
force; otherwise one 
wheel may lock long be- 
fore the brake acts ap- 
preciably on the oppo- 
site wheel. 
{Continued on paee 75) 
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Theft-Proof Tire Holder — Other New Accessories 
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A combination lamp and 
reflector fcrms a unit that 
fits into the headUght 
socket without interfering 
with the dimmer 



A new thief-proof tire holder 
consists of a disk with three 
radial sliding arms that push 
outward to engage the rims of 
the tires by a centrally pivoted 
lever with an eccentric cam. 
A series of holes along the rim 
of the disk make it possible to 
padlock the handle of the lever 
when the jaws have a firm hold 
on the tires 




This carbon brush with wire bristles is 
a useful accessory for removing car- 
bon deposits from comers and curves 




The method of using a recently in- 
vented gage for measuring the inside 
diameter of automobile engine cylin- 
ders is shown above 



This combination key case and automobile 
license pocket recently placed in the market 
will hold from one to 16 keys 



Pressing one end of this con- 
trol lever starts the lights; 
pressing the other, dims the 
lights. The horn button is 
in the center 




Installed on a Ford carburetor, this regu- 
lator modifies carburetor setting as temper- 
ature of the exhaust manifold changes 



{Continued from pa^e 74) 
This condition is not only 
hard on tires, but dangerous. 
You will conserve your tires by 
using the brakes as little as pos- 
sible. Reducing speed by coast- 
ing is better than braking, as 
you will learn by observation. 

Intermittently slipping the 
wheels of your car by ascending 
a rough incline at full speed in 
second or low gear is very hard 
on tires as well as on the entire 
car mechanism. 

Make sure that the front 
wheels are always in alinement, 
otherwise they will cause ex- 
cessive tire wear. Springs that 
are too flexible or too stiff will 
cause additional tire wear. 




ONE way to know your car and run it economically is to 
have a good automobile reference book at hand. 
Supplementing the regular articles in Popular Science 
Monthly, some of the best books, both for the average car owner 
and for the garage proprietor or mechanic, are the following: 

The new (thirteenth) edition of Dyke's "Automobile and 
Gasoline Engine Encyclopedia" (Goodhardt- Wilcox Co., Chi- 
cago) , which covers every phase of the construction, principle 
of operation, care and repair of automobiles, motor trucks, 
tractors, motorcycles, motor boat and stationary engines. 

"The Modem Gasoline Automobile" and "Automobile Re- 
pairing Made Easy," both by Victor H. Page, and published 
by the Norman W. Henley Co., New York. 

"The Gasoline Automobile," by Hobbs and Elliott, McGraw- 
Hill Book Co.. New York. 



Undersized tires are poor 
economy. On a certain car the 
tire mileage was increased from 
5600 to 9600 by adding half an 
inch to the tire size. 

A new tire should always be 
equipped with a new tube — such 
a combination is likely to give 
10,000 to 15,000 miles without 
any trouble, whereas a half worn 
tube gives out when least ex- 
pected. 

And most important, inflation 
of the tires should receive the 
most careful attention. Don't 
guess at their pressure, but use 
a tire gage. If you buy good 
tires, you can surely cut your 
tire bill in half by keeping them 
properly inflated. 
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What Causes Differential Noises? 




It pays to look after the 
rear tires 



MOST automobile 
drivers have ob- 
served that differential noises are 
periodic. For several months, perhaps, a 
well-oiled housing will develop a roaring 
noise that can not be lo- 
cated; then suddenly, for 
some unknown reason, the 
noise will cease. Later the 
roaring may develop again. 
This mysterious irregular ■ 
ity baffles most amateurs 
and many professionals. 

In most cases the noise is caused by 
an inequality in the diameters of the 
two rear wheels. A heavily treaded cord 
tire can easily lose an inch of rubber 
from the tread and still be serviceable, 
but this loss reduces the diameter of the 
wheel two inches. Suppose that one of 
two 32-in. tires becomes so badly worn 
that it is replaced with a new shoe, 
while the other, also considerably worn, 
is continued in use; then one wheel 
might be 30 in. in diameter and the other 
wheel 32 in. 

Unequal Tires Is One Cause 

The wheel having the smaller diam- 
eter would also have the smaller circum- 
ference, and in traveling a mile the 30-in. 



By R. A. Houston 



wheel would make 
672 revolutions while 
the larger wheel would make only 630 
revolutions. The smaller wheel would 
make 42 revolutions a mile more than 
the wheel with the new 
shoe. 

This condition calls into 
constant action the small 
pinion gears in the differen- 
tial. There are three of 
these gears and they carry 
the full load of the car, but 
they are supposed to work only when 
turning corners. When these small 
gears, under enormous load, are called 
on to function continually, they soon 
wear, and since each of them makes 
several revolutions to one revolution of 
the wheel, the three worn gears com- 
bined produce the growling noise that 
comes from the differential housing. 
If the rear axle emits this sort of noise, 
look first to the tires. The trouble may 
be entirely with them. 

Inflation also has considerable effect, 
because an under inflated tire may easily 
be 2 or 2 H in. smaller than its compan- 
ion tire. 

A little time spent in keeping tires 
correctly inflated may save a tire bill 
and a new differential assembly. 



Popular Science ilonllUy 

Runningboard Spotlight 
Aids Night Driving 

A UTOMOBILE tourists and those who 
drive frequently on country roads at 
night will find a searchlight mounted on 
the right-hand runningboard of the car, as 




shown, a great help in staying on the road. 
It lights up the margin of the road and 
shows where the ditch lies. When not in 
use, it is swung in over the runningboard. — 
B. W. Reid, Cincinnati, Ohio. 



In seeking the cause of rattling noises 
about your car, examine in turn the fenders, 
brakes, hood fasteners, lamps, doors, and 
springs.— F. B. J. 
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Homemade Separator Filters 
Sediment from Gasoline 

By Howard Greene 

A GASOLINE separator that will re- 
move both sediment and water, can be 
made easily by following directions and 
illustration below. 

No dimensions are given, because the 
size of the separator will depend entirely 
upon the size of the engine. The body of 
the separator should have a capacity equal 
to about twice that of the carburetor bowl. 

The pipe caps at 
pi [ 1 top and bottom 

are drilled for the 
nipple at the top 
and the sediment 
cock at the bottom. 
The big end of the 
enlarging nipple is 
fitted with a gauze 
screen; this is in 
two layers, sol- 
dered together and 
soldered to the end 
of the nipple. 

All the joints 
must be well made, 
for gasoline will 
leak through where 
water will not. It 
SEOintNT ^^-''^^^^h is much better to 
COCK brass pipe and 

fittings. If the 
gasoline used is 
more than ordi- 
narily dirty, put an 
extra screen midway between the bottom 
of the enlarging nipple and the lead-in pipe. 
The separator can be drained by means of 
the sediment cock and the gasoline drawn 
off for priming and cleaning. 

Once in a while the whole separator 
should be thoroughly cleaned by discon- 
necting the gasoline lead-in and unscrewing 
the body from the top cap. 




Separator built from 
pipe fittings 



Testing the Auto's Circulation System 



LEAKAGE at 
pump stufling 
boxes and hose connections, which will 
open up when the car is operating 
on the road, often 
are not in evidence 
when the machine 
is stationary, and 
it is difficult to de- 
termine where the 
leaks are unless 
pressure is applied 
to the motor. If 
that can be done, 
the leaks will show 
up plainly. 

To apply the nec- 
essary pressure 



By G. A, Luers 




How air pressure makes leaks visible 



as shown. With this 
in place, pump about 
5 lbs. of air pressure into the circulation 
system. It is obvious that a rubber 
gasket should be 
placed under the 
cap and a cork in 
the overflow pipe. 

The same de- 
vice is useful when 
flushing the radi- 
ator or using a 
scale remover, be- 
cause the pressure 
aids materially in 
forcing the scale 
and muck out 



through the drain. 

it is necessary merely to modify a radi- When the location of a leak is known, 
ator cap by the addition of a tire valve, it can usually be repaired easily. 



Neat Striping Adds Final 
Touch to Repainted Car 

EVEN the most careful job of repainting 
a car sometimes lacks a finished appear- 
ance because it has no striping. To add 
the stripes, the colors desired should be 
mixed to a rather stiff consistency. They 
should be thin enough to flow readily 
from the brush 
and yet be stiff 
enough to stay 
where put. A 10- 
cent water-color 
brush will do the 
work. 

After the lines 
have been traced 
with white chalk 
or snapped on 
with a chalk line, 
the painter sets 

How the brush is held his CUps of paint 



and turpentine on the side of an old varnish 
can and rests one end against the car to 
steady it. Then he dips the brush and 
carefully follows the chalked line, steady- 
ing his hand with his middle finger. 

It is not as difficult as it looks and if a 
mistake is made, the line can be removed 
with turpentine and a rag and, when dry, 
gone over again. — DALE R. Van Horn. 




Hot Brick Starts Cold Motor 

A SIMPLE expedient for starting a cold 
motor is to heat a common building 
brick in a stove or furnace and place it be- 
side the carburetor. The heat radiated 
from the brick is sufficient to warm the 
manifold so that starting is possible. 

The brick is carried in the engine pan 
and when a stove or furnace is not avait> 
able, it is heated by pouring gasoline oyer 
it and lighting it. This provides a roadsidi 
method of getting a start regardless of th» 
temperature. — F. J. E. »( 
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The 



Home ^(ibrkshop 

New and Useful Things to Make with Tools 



How to Motorize Your Home Workshop 



By Robert S. Lewis 

JUST as machines have taken much of 
the drudgery from large shops, cheap 
electric power and sturdy and inex- 
pensive small motors make it possible to 
eliminate tedious hand work from the home 
workshop. By motorizing his shop, the 
home worker can quickly repay the cost of 
installation through increased production 
and better and more accurate work. 

The first point to be considered is the 
power needs of the largest and heaviest 
machine to be used. This will fix the size 
of the motor, since only one machine will be 
in operation at one time in the shop. 
Motors of M hp. can be bought for $20 or 
less, sometimes considerably less, and they 
will drive almost any small machine. For 
the bandy man and for a farm workshop, 



ThU cotnpBct arranga- 
ment of bench machinM 
provides for lathe, saw, 
drill, jointer and grind- 
er, and is an 
ideal combina- 
tion for the hoiM 
workshop 





ate on the high speed shaft and 
small lathes and miUing ma- 
chines on the low speed shaft. 

Small countershaft hangers 
and supports are readily made 
of standard pipe fittings, aa 
shown. The base of the hang- 
ers are floor flanges into which 
are screwed lengths of pipe to 
serve as uprights. To these are 
fastened pipe tees, which are 
converted into bearings by 
pouring Babbitt metal into 
them after the shaft is properly 
alined and the lower opening 
plugged with paper, clay, as- 
bestos or other substance to 



Fig. 1 



where heavier work is done with floor type 
machinery, the motor must be at least from 
to 1 hp. 

Almost all types of hand or foot operated 
machinery can readily be converted into 
power machines by removing the cranks 
and levere and placing pulleys of suitable 
diameter on their shafts. Pulleys and 
shafting are relatively cheap, but if the 
duilder wishes to cut down expenses to a 
minimum, he can make the pulleys of wood, 
iron, and other available materials. 

For small bench machines, the usual plan 
is to centralize the motor and group the 
machines around the edges of the work- 
bench. In this manner one or, at most, 
two shafts will suffice. Most of the K-hp. 
motors have a speed of 1750 r.p.m. This is 
reduced at the first countershaft to around 
400 r.p.m., and is further reduced to about 
200 on the second shaft. From these two 
Breeds each type of machine can readily 
be belted up to the correct speed. Drill 
presses and woodworking machinery oper- 




prevent the babbitt from filling the pipe. 
Cardboard disks are cut and slipped over 
the shaft and clamped in place to form 
dams for holding the babbitt in place. 

The pouring is done through a J^in. 
hole drilled in the top of the tee, and later 
an oil hole is drilled through the same place. 
To prevent the babbitt from sticking to the 
shaft, cover the shaft with thin tissue 
paper, the paper first being well soaped. 

The installation illustrated in Fig. 1 is a 
good one for the woodworker's shop. The 
shafting arrangement is such that one short 
shaft reaches all the small tools, while the 
long shaft, beneath the bench, takes care 
of the bench saw and jointer. The drive 
from the motor to both shafts is vertical, 
the power being applied only 
to one shaft at a time. The 
different shaft speeds are ob- 
tained by using a pulley twice 
as large on one shaft as on the 
other. 

When two shafts are placed 
on top of the bench, a nunaber 
of different speeds are possible, 
and, if desired, the more im- 
portant machines can be 
equipped with a tight and loose 
{Continued on page 117) 



Figure 1 at the upper left shoira 
a woodworker's bench with 
motor and two countershafts 
for driving five small machines. 
Figure 2, above, is a general 
utility workshop with heavier 
machines, especially useful on 
the farm. Figure 3, at the 
right, is a space saving plan for 
the home machinist • bench 
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The Secrets of Successful Stenciling 



To BE able to design and apply sten- 
cils is a most valuable accomplish- 
ment for the home worker, and one 
worth mastering. Stencils can be used for 
ornamenting many kinds of painted, 
enameled, and stained work, and will serve 
alike for decorating small pieces of furniture 
and large plaster or wallboard surfaces. 
There is nothing difficult about the process 
and the only precautions necessary are to 
choose appropriate designs and harmonious 



1. 
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FIG. I 

Easily cut stralffht-Une l>order« offer endlaaa 
poHalbtlltles for the home decorator 



By P. A. Daschke 




colors and so avoid the cheap effect that 
indiscriminate or over elaborate use of 
stenciling is apt to create. 

The simplest stencil element is a straight 
line A, Fig. 1. Simple Greek fret borders 
and other line designs, B, are easily drawn 
by ruling the paper into small squares or 
using cross-sectioned paper, which may be 
obtained at any stationery or art store. To 
stencil a continuous running design of this 
kind, it is necessary to cut two stencils in 
such a manner that the lines overlap by one 
square, so as not to leave any gaps, as at 
C and D. 

The usual practice is to cut only one 
stencil and leave spaces or ties to be filled in 
later. The proper way is either to overlap 
stencils or to have the ties form part of the 
ornament, so that no filling in with a brush 
is necessary. The latter is the true art of 



stenciling, and the spaces are as much a 
part of the design as lead binding on art 
glass is part of its artistic effect. This is 
illustrated at G, where the fret is given the 
appearance of being mitered at the corners; 
at E, which resembles a mosaic setting, 
and at F, which shows a continuous run- 
ning figure, the ties forming a background 
setting like mosaic or inlaid work. In this 
way may be prepared all sorts of artistic 
{Continued on page 122) 
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Wind and Wheel Drive This Speedy Ice Bicycle 



TOSUITSPINDlt, 
SWWL SUPPORT 



THRILLING and yet comparatively safe 
is the new winter sport of bicycling on 
the ice. The machine is equipped with 
skis and a jibsail, so that it is really a high speed 
scooter. 

Three or lour machines make possible 10- or 20- 
mile races around a one-mile circular track. There 
is just enough pedaling to keep the rider from being 
cold without the necessity for sufficient exertion to 
tire him. Although the scooter is intended for use on 
ice, the skis will support it on hard packed snow 
roads and will allow a speed of from 15 to 20 miles an 
hour; but more effort has to be put in the pedaling. 

No cutting or dis- 
figuring of the wheel 
is required in the con- 
struction of thescooter. 
In place of the front 
wheel, two parallel 
skis are attached by 
means of a center bar 
to the front forks and 
are controlled through 
the handlebars for 
steering. These skis 
or runners are % by 
8/16 in. steel strips, 
S]4 ft. long; the braces 
are ^-in. steel rods. 
A wooden cross 
member on the for- 
ward end supports 
the jib sail boom. The 
sail is triangular, A}4 
ft. wide on the bot- 
tom and 4 ft. high. 
The boom is hickory 
or other hard wood 
4 ^ ft. long and tapers 
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The parts of tha scooter attachment and how they are added to the bicycle frame 



from 1 in. in diameter at center to H in. at 
the ends. 

The material for the sail is either canvas or closely 
woven muslin. A crimped wire span above the 
handlebars provides several places for attaching the 
top of the sail with a snap hook. The sail can 
readily be furled when the scooter is to be pedaled 
against the wind. The swivel joint of the boom at 
the skis is stiff, but will move at a tug on the sail. 

The rear ski or runner is a light bearing skid, 
which may be adjusted so as to be only a frac- 
tion of an inch above the wheel. This supple- 
mentary runner is for use on snow and prevents 

the wheel dropping 
below the surface; so 
that it also steadies 
the traveler's position 
when riding across 
ruts and tracks. 

If desired, this run- 
ner may be adjusted 
80 that the rear wheel 
is clear of the ice, as 
shown in the illus- 
tration, somewhat ex- 
aggerated for the 
sake of clearness. The 
scooter then depends 
entirely upon wind 
and sail for propul- 
sion. The attach- 
ment is somewhat 
like a bicycle staiid 
and is secured at the 
rear hub. The tie 
bars are J^-in. steel 
rods with simple 
clamps to allow ad- 
( Continued on page 12 J) 
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Why thousands 
of radio owners 



Demand Philco Batteries 



No frying, cracking battery noises. No frequent, troublesome tuning 
in. And they last longer, demand less care and give longer service per 
charge than any other radio batteries ever built. 

What's equally important, there's no waiting for initial charging — no 
paying for battery life and current lost on the dealer's shelf. Their life 
starts when you pour in the Philco Electrolyte — not months earlier at 
the factory. 

Philco Drynamic Radio Batteries are built by the makers of the 
famous long-life, high-powered Philco Slotted-Retainer Batteries — 
standard for automobiles, mine locomotives and other heavy-duty 
services. 

You'll want to know more about these remarkable radio storage bat- 
teries. See your radio dealer — the nearest Philadelphia Diamond-Grid 
Battery Service Station — or fill out the attached coupon and mail to us 
at once. 



RADIO DEALERS — Philco Drynamic Batteries let you into the storage 
battery business on a package goods basis. No acid sloppag^. No charging 
equipment. No batteries going bad in stock. Wire or write for details. 



Philadelphia Storage Battery Company, Philadelphia 
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Better Shop Methods 



How Expert Mechanics Save Time and Labor 




Making Accurate Measurements with Simple Tools 



OF ALL factors that determine the 
success or failure of the mechanic, 
especially the machinist, that of 
accurate measurements is the most im- 
portant. In large manufacturing plants, 
where interchangeable parts are produced, 
the demand for accuracy is met largely in 
the toolroom by expert design and 
workmanship in jigs, fixtures, and 
gages and ordinary methods of meas- 
uring are scrapped almost entirely. 
But, in the jobbing shop and the ex- 
perimental department, where it does 
not pay to make gages for a single job 
or for a few pieces, accuracy in meas- 
uring finished surfaces depends upon 
the skill of the individual workman. 

The difference between good and 
bad measurement is often simply a 
matter of common sense. Even very 
common tools will give surprisingly 
good results if properly handled. 

A friend of mine is an inspector for a 
large machine tool company that sublets 
quite a bit of heavy work. He goes to the 
various plants working on the contracts and 
inspects the finished product before it is 
shipped. His tools for this important work 
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WEIGHT IS SUPPOBTED 
BY BOTH ENDS 

THE STICK MUST BE HELD IN SIMIIAR MANNER WHtti^ 
MEASURING WORK 

BRACING A 10N6 TRAMMEL STICK 
Scale microtcope and trammel sticka 

consist of a pair of 8-in. inside and a pair of 
8-in. outside calipers, 12-in., 6-in., and 
3-in. steel rules, and a reliable 50-ft. steel 
tape line. Of these, the tape line is used the 
most. His methods are simplicity itself 
and I have seen him check up the square- 
ness of two right-angle faces with a tape 
line, iising the time-honored 6-8-10 rule. 

Ordinarily, if all of John's work can be 
expected to be a trifle large and if all of 
Jim's tends to be small, the reason is that 



each has his individual opinion of the proper 
amount of the line or graduation to include 
when setting his calipers or of the proper 
lightness or heaviness of their touch. 

When plain calipers are used, often they 
are set either too tight or too large because 
the workman does not take pains to look 
squarely at the scale from a point precisely 
opposite the mark at which the tool is to 
be set. 

To set calipers to a close degree of accu- 
racy, a magnifying glass should be used. 
The simple attachment illustrated is de- 
signed to slide on a 6- or 12-in. steel rule. 
It is of thin brass, the glass being mounted 
over the pointer at the proper focal dis- 
tance. The attachment is held in place by 
the lower spring so that it may be moved 
readily and yet will remain wherever set. 

Leg and Micrometer Calipers 

Even then, with a properly set caliper, 
the difference of the individual touch of the 
mechanic in applying the tool to the work 
will cause a variation in the measurements. 
To measure with an outside caliper, one foot 
should be held against the lower sur- 
face of the work, while the other foot 
is passed over the top, swinging or vi- 
brating sideways, in order to locate the 
point directly opposite. When the foot 
will vibrate about 1/16 in. with a light 
scratchy feeling, the touch is correct. 
Likewise, on inside measuring with cal- 
ipers, the feet should touch in the same 
manner. 

Micrometers, particularly those with 
ratchet stops, give far more uniform results 
in measuring, and the individual variation 
of touch is reduced to a minimum. This is 
due partly to the flat, parallel faces of the 
anvil and spindle ends, with their large con- 
tact on the surface of the work. 

A handy tool for the machinist in meas- 
uring bores, which will give better results 
than a pair of inside leg calipers, is the 
inexpensive telescopic pin gage illustrated. 
When used in conjunction with an outside 



micrometer, it measures with the exactness 
of an inside micrometer. The smallest tool 
of this kind has a range of to % in. and 
the largest from B}i to 6 in., with inter- 
mediate sizes between. 

Many errors in measurement are made 
through the carelessness of the machinist 
in handling his trammel stick. 
Trammels should be held alike when 
setting and measuring; that is, the 
support should be in the same place, 
as any shifting of the position of 
support will surely spring the beam 
and give a false reading. 

For measuring on heavy work, the 
handiest thing of all is the steel tape 
line. If not guaranteed accurate by 
^ I the manufacturer, this should be 
checked against an accurate scale by 
laying the tape on a 4- or 5-ft. scale 
and comparing the graduations with 
a microscope. Stretched tightly 
across the bore of a large casting, or to the 
opposite sides of a flange, the tape will give 
accurate readings directly. 

For the measuring of large outside diam- 
eters, the tape line is used on the circiun- 
ference which, being a little more than threa 
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Telescopic pin gage (above). Setting 
calipers (below) 

times the diameter, will reduce any error to 

one third. 

As the graduations of the tape line must 
be placed outwardly when measuring the 
circumference, it stands to reason that an 
allowance must be made for the thickness 
of the tape line itself. In other words, the 
circumference shown on the tape line is 
divided by 3.1416 and from that is sub- 
tracted twice the thickness of the tape. 

It is worth while for the mechanic to 
increase his assortment of measuring tools 
whenever possible in order to have the 
assurance that he can handle any measur- 
ing job brought to him. Besides the usual 
outside and inside micrometers, there are 
many special calipers, scales, scale holders 
and gages. 
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STANDARD LOADS of 



SHOTGUN 



POWDERS 





DUPONT (Bulk 


I SMOKELESS 


Kind of Game 


17GAUCE 

DRAMS 


OZ 

SHOT 


16 CADGE 
DRAMS 


OZ 

SHOT 


70 GAUGE OZ 
DRAXIS SHOT 


SHOT 
SI?l.S 


Turkey 
Geese 








I 






* 


Large Ducks 


3V« 






J 


T/1 


% 


4 in 


Medium DucVs 
Grouse 
Prairie Chicken 










T4 




6 


Squirrels 
Rdbbtts 


3 


1 










6 


Small Ducks 
Phcosams 
Pigeons 
Doves 


3'^ 


\-% 


■J'/, 




m 




7'/i 


Quail 
Snipe 
Woodcock 
Shore Birds 


3 


1 

or 






•2^4 




8 


Reed Birds 


3 


1 








V4 


10 


Triipshootms 


3 












7'/i 



Du Pont makes powder — not shells. 
Du Pont Powders are loaded in every 
brand of shell. The name "DU FONr* 
or "BALLISTITE", printed on the car- 
ton and the top shot wad, tells you 
what powder you are shooting. Specify 
the powder when you buy the shelL 

E. 1. DU PONT DE NEMOURS &. CO., Inc. 
Wilmington, Delaware 



BALLISTITE (Dense) SMOKELESS 
If BALLISTITE ( dense) Powder is desired order by grains. 
A comparison follows of Bulk and Dense Loads : 
DRAMS GRAINS DRAMS CHAINS 

3'/, equivalent to 'Jfl iv, equivalent to 10 

3'/4 • - TO •2V4 • • 16 

3 '• • 14 7 • • 10 

7V4 • • -27 IV4 . • 14 

* In ll-Cauce loads only, use No. 7 Shot. 




Dealers everywhere carry these standard loads of 
du Pont Powders, because they have found that a 
great majority of their customers demand them. 




We do not feel it necessary to 
"selF* any man on the quality of 
du Pont Powders* We do wish 
to point out that, to get du Pont 
safety, accuracy and reliability, 
you must find the name du Pont 
or Ballistite on the top shot wad* 

SHOOT DUPOKT POWDERS 



mm 
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Do It Yourself 
With OL J 





In the hands of a mechanic or 
amateur user of tools, the right 
file is essential for quickest, surest 
and most satisfactory results. 

Nicholson Files are of but one 
standard quality — the highest — 
though made in several thousand 
kinds. The name NICHOLSON 
on the tang is known wherever 
tools are used as the mark of a 
perfect file. 



BE SURE THE NAME 

NICHOLSON 

IS STAMPED ON THE FIVE YOU BUY 



i Sharpen your skates with a NICHOLSON 

8 inch Mill Bastard File. 
2. Use a NICHOLSON File of the shape and 

fineness required for Radio construction. 
3". Sharpen your saw with a NICHOLSON 

Slim Taper File. 
4. Keep a NICHOLSON Tungsten Point File 

in your Automobile Tool Kit. 



BETTER SHOP METHODS 



Nested Steel Trestles Sustain 
Heavy Overloading 

'T'WO advantages distinguish the type of 
•■• trestle illustrated from those usually 
seen in shops where heavy loads have to be 
supported. The legs are so spaced that 
they are not opposite each other and the 
trestles therefore will nest together. This 



STEEL PLATES RIVETED 

T05ETHER 

mm, 




The trestles can be crowded toir*ther for 
storage or holding heavy weights 

permits many trestles to be stored away 
in a corner of the shop or in a truck for 
transportation. 

An even more important feature is that 
these trestles, which were devised for use in 
structural steel fabricating plants, will 

I sustain enormous loading when they are 

' placed close together. 

The trestles are steel plate riveted in 
sections, although wood can be used.— E. S. 



Holding the Soldering Iron 

TN A certain plant manufacturing cream 
^ separators there is considerable solder- 
ing to be done, and to speed up the work the 
scheme illustrated was devised. Its sim- 
plicity is its chief 
advantage. 

The gas heated 
iron formerly 
used was dis- 
carded and an 
electric iron sub- 
stituted. Instead 
of the worker 
holding the iron, 
an iron stand was 

fastened to the bench at the proper angle. 
This allowed the operator to use both 
hands. A hood was placed over the iron 
to carry off the soldering fumes. 

Much better work is possible by this 
method, which can be adapted for use in 
many cases where much soldering is to be 
done. — J. H. Mooke. 




Locking Jigs and Fixtures 

/^N JIG and fixture work I often use the 
quick acting nut illustrated. It is a 
great time saver and does not take as long 
to make as many another locking device. 
To tighten or loosen this nut, it is neces- 





A quick-acting nut 

sary to give it only a quarter turn and it 
then can be lifted off. This saves the time 
of unscrewing. 

Both the screw and the nut are cut away. 
The lead or pitch of screw thread should 
be coarse and both screw and nut should 
be hardened if the clamping device is to be 
put to much use.— H. P. Boettcher. 
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THE SIXTH SENSE OF INDUSTRY 



Temperature 

Control 

If a sense of "feeling" 
ruled the Rubber Industry! 



We 

SIX SENSES 

Seeing 
Vyeeling 
Hearing 
Smelling 
Tasting 
and 
Tycos 

Temperature 
Control 



SUPPOSE that raw rubber, taken 
from the initial softening vats was 
judged for pliability entirely by its 
"feeling" instead of the workmen's 
knowledge that the time of soaking 
and the water temperature was cor- 
rect! Suppose that after passing 
through washing mills and rollers it 
was taken fromthedrjingroomswhen 
the men "judged" it was dry enough 
— instead of the time and tempera- 
ture being exactly regulated! Sup- 
pose the result of the great kneading 
mills was guessed by feeling, instead 
of further exact heat control. Or 
that vulcanization — that all impor- 
tant process — had accurate heat con- 
trol left out and the elasticity or hard- 
ness of the vulcanized product had 
to be judged by sense of touch alone ! 

Truly our rubber belting, automo- 
bile tires, rubber heels, moulded 
goods, combs, fountain pens, but- 
tons, insulation, ballons, matting, 
storage batteries, and some thirty 
thousand other rubber products 
would be undependable and their life 



^CCt WaB Thermometers 

To liclp you maintain a 
trinperature in your liouse 
conducive to KOod health. 

^C09 Quality Compasses 
To sliow you tlie right 
way in unfamiliar 
country. 



^vcf Stormoguid* 

I-'orocaat the weather 
twenty-four hours ahead 
with dependable accu* 
racy. 

^/ec$ Fever Thermometers 
A necessity in every 

home. 



Your dealer will show them to you. 
on any of the above. 




and usefulness an unknown quantity! 

But sense of touch alone does not 
rule in the "bakeshop" that is really 
the modern rubber factory. Into the 
rubber industry enters that vitally 
necessary "sixth sense" — Tempera- 
ture Control — supplied by the accu- 
racy of ^eci Temperature Indicating 
and Recording Instruments. In great 
rubber factories everywhere l^cot 
Temperature Instruments are ac- 
cepted as the standard of accuracy. 

Manufacturers 

What do you make ? What is your 
problem of applying the "sixth 
sense" to your processes? For every 
process of heat control — in any in- 
dustry — there is a type and style of 
instrument in the Jjfcw line, embrac- 
ing as it does over eight thousand 
\arieties. 

Write us, and literature on any in- 
strument or type of instrument will 
be sent promptly. And our experts 
will advise you in its application in 
your plant. 



TYCOS in the Home 



Ojfue Thermomeltrs 
An .lid in promoting 
human eflicieDCy. 

^COt Hygrometer 

To enable you to keep 
the humidity of the atmoe- 
pherc in your home cor- 
rect at all times. 



l^eot Bath Thermometers 
To enable you to get tb« 
most good from your bath. 

^iwK Borne Set 

Balce Oven Thermometer. 
CandyTbermometer. Sue- 
at Meter. The secret of Ac- 
cur.-itc results in coolting. 



.^sk us, on a postal, for booklets 



TYCOS and the MEDICAL Profession 

^wM Sphygmomanameter, Pocket and Office type, 
^eet Urinary Glassware. 
Fever Thermometers. 
Bulletins on Request. 

hstrument Companies 



Main Office and Factory 

ROCHESTER, N. Y., U. 



S. A. 



Canadian Plant 

TYCOS BUILDING, 
TORONTO, 
CANADA 




Optical Pyrometer 



Tycos Temperature Instruments 

INDICATING RECORDING • CONTROLLING 
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The Practical Man's Car 



for Economical Transportation 




THE HUME WORKSHOP 



The quick success of the Chevrolet Utility Coupe has proved 
how accurately its designers gauged the transportation 
requirements of the average busy man or woman. 

This fully equipped, modem car combines day-by-day 
reliability, remarkably low operating costs and the lowest 
price asked for a Fisher Body automobile. 

The mammoth rear compartment is especially attractive 
to the man who is always moving tools, mechanical equip- 
ment, models, etc 

Any Chevrolet dealer will be glad to show you its excep* 
tional engineering features. 

Prices F. O. B. Flint, Michigan 

SUPERIOR Two Paaseager Roadster $S10 

SUPERIOR Five Faisenger Touring 52S 

SUPERIOR Two Passenger Utility Coupe . . . . 680 

SUPERIOR Four Passenger Sedanette 850 

SUPERIOR Five Passenger Sedan 860 

SUPERIOR Light Delivery 510 

Chevrolet Motor Company 

Division of General Motors Corporation 
Detroit, Michigan 

There are now more than 10,000 Chevrolet dealers and service 
stations throughout the world. Applicatioi.s will be considered 
from high grade dealers in territory not adequately covered. 

As Necessary as Your PKers 

BEFORE you finish the job know if it will 
pass inspection. The "Electricians' Wiring 
Manual" will tell you. It is written by an 
electrician for electricians. To the man who 
wants to be sure of his work before inspected the 

Electrician's Wiring Manual 

is as essential as his pliers. 

Every wide-awake electrician, wireman, con- 
tractor, and the man who does his own electrical 
work around the home should have a copy of the 
"Electricians' Wiring Manual" in his kit. The 
apprentice by following its directions, may be- 
come an intelligent wireman able to give 
promptly reliable installation data. The Man- 
ual may save you 100 times its cost. 

The 448 pages in the manual are filled with formulas, 
tables, practical hints — and 414diagrams and illustrations. 
Price, prepaid, only $2.50 

Popular Science Monthly 

225 West 39th St., New York City 




"How I Got that Better 
Job" Contest 

FOR the three best contributions or 
letters on the subject, "How I 
Got that Better Job," Popular 
Science Monthly is offering a first 
prize of $30, a second prize of $20, 
and a third prize of $10. 

Each contribution should be a first 
person narrative of shop experience 
that may help or stimulate mechanics 
to achieve better workmanship through 
improved methods or the application 
of novel ideas. Pencil drawings should 
be made to explain any obscure points, 
and if photographs are available to 
illustrate any phase of the article, they 
also should be included. Contribu- 
tions may be any length up to 3000 
words. They must be submitted on 
or before February 20, 1923. 

An idea of the sort of article desired 
can be obtained by reading "How Do 
You Grind Your Tools?" by Joe V. 
Romig, on page 80 of the January 
Popular Science Monthly. 

The contest will be judged by the 
Board of Editors of this magazine, and 
announcement of the prize-winners will 
be made in the May issue. 

Address contributions to Editor, 
Better Shop Methods, Popular 
Science Monthly, 225 West 39th 
Street, New York. 



Battery Repair Table Revolves 
on Repairman's Bench 

A REVOLVING table is a useful addi- 
tion to the battery repairman's bench. 
By being able to turn the battery in any 
position, the repair work is considerably 
simplified, especially such operations as 
soldering terminals and "pitching" shut 
the jars. 

A hardwood board is cut a trifle larger 
than the outside dimensions of the batteries 



rHAROWOOO TOP 



BATTERV 




The ravolvlnt table and details of swivel 
support 

ordinarily handled, and is mounted on a 
1 Ji-in. pipe flange. The Ya-vci. nuts of the 
stove bolts, which connect the two, are let 
into the surface. The base consists of two 
other flanges, the threads of which have 
been bored out to a sliding fit over the 1 
in. pipe that forms the standard of the re- 
volving table. One of these flanges is 
mounted above and the other beneath the 
top and the two are bolted in position with 
long ?^-in. bolts.— E. L. F. 



Work that has been held in a magnetic 
chuck usually retains some of the magnet- 
ism. If no demagnetizer is at hand, and the 
character of the work will permit, a sharp 
blow on the floor will serve to remove the 
magnetism. 



Cr 
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1 00,000 People in America 

Have Been Benefited by Reading Coue's Book 



All The Marvellous Cures Through Emile Coue's 
Method of Conscious Autosuggestion in Europe 
Were Accomplished by His Patients Following 
His Instructions. This Book Gives These Same 

Personally Uttered Instructions, Simply, Directly And 
Clearly, And Thousands of Americans Are Now Applying 
Them Daily With Amazing Results. 



"1. 




"Day by 
day, in 
every way, 
I am get- 
ting better 
and better" 



Coue's famout 
formula is being 
repeated daily in 
twenty language* 



THE world today is ringing with the name 
of a modest little Frenchman who has 
given glorious health, vital strength 
and abiding happiness to more people than 
perhaps any other living man — and for all 
this remarkable service he has taken no fees. 

Many who were unconvinced and skeptical 
have tried Coup's methods at first as an 
ex[)eriment. Then, conscious of its good 
effects upon their physical and mental well- 
being, they have persisted in their efforts 
and gained complete freedom from many ills 
and disorders which had been troubling them 
for a long time. The letters printed here 
are from people who had been greatly helped 
by this boolc and who have insisted upon 
expressing their appreciation and joy. These 
are only a few from the scores that have come 
to us unsolicited. 

Why Coue Wrote This Book 

Crowds of people daily besiege Coup's home 
In Nancy, France, where he gives free treat- 
ment to all. But, realizing that he could 
expect to see personally only a comparative 
few of the millions all over the world, who can 
be helped by his methods, Coui has, at our 
request, with infinite care written out in de- 
tail his complete instructions, showing just 
how anyone can apply his methods for regain- 
ing or preserving health. The remarkable 
quality of these instructions, upon which 
everyone comments, is the fact that they are 
■o plainly given that one reading gives a com- 
plete understanding of his method and opens 
the door to a new life for thousands of people. 
THERE IS LITERAU.Y NO MAN OR WOMAN 
LIVING THAT THIS BOOK CANNOT HELP. 

Vou can accomplish for yourself what thou- 
sands of others have by following the simple 
instructions in Coup's own boolc: 

SELF MASTERY 

Through Conscious 

AUTOSUGGESTION 

This Book not only contains a complete 
exposition of his theories and methods with 
thorough instructions, but also gives in detail 
some of his amazing cures which he has 
achieved for many people. 



YOU Can Do What These 
People Have Done 

"I have been troubled with Btomach and bowel 
trouble for four years, BOmctimes incapadtatiniE 
me from my dally avocation until I bcsan to 
underHtand and practice the formula given by 
Emilc CouA. I am well now and saining weight 
and happineM all the time. For four yean I ate 
only certain kinds ol food. Now I eat any kind 



that I crave.* 



Mr. A. M. D.. Ft. Smith. Ark. 



"Words cannot explain my happiness and joy. 
The doctors have been wanting to operate on 
me for nine years for a growth la the neck of my 
bladder. . . . after receiving Emile CouC's book 
and applying his method, all the Inflammation 
to gone and the growth la sdao going away. I was 
having aerlous trouble with my eyes, which has 
also almost gone." Mrs. A. B. C. Qulncy. 111. 

"Forr«ars I had a spinal curvatura and I 
had glvan up hop* of a cur«, two or thraa 
bonas balng misplacad, making m hollow In 
tha back. I hardly know how to axplain It. 
I am vary thankful to Dr. Coua to find that 
my spina la stralghtanlng and tha hollow has 
fillad out. Mrs. F. C. D., Poplar Hill, Md. 

"I have had an almost complete healing from 
a chest pain that for years has given me the most 
terrible suiTertng — almost a death agony — when- 
ever I would go up steps or walk hurriedly. I 
began to uae the mental suggestion of the great 
•dentist. Dr. Cou6, aa soon as your book came 
to me." Mra. C. H. W.. Mansfield. O. 

"Emile Cout'a method Is the most effective 
of any I have tried. In Its simplicity It works 
wonders. I cannot begin to express the torture 
of my body and mind which I suffered. Now. I 
■m happy to say I am well and at peace." 

Mrs. J. D. T.. Charleston, W. Va. 

"Emile Coup's book has meant to me a source 
of Inaplration. a living fountain of Light and 
Life." Mr. L. J. F.. PltUburgh. Pa. 

"It Is tha'most ramarkabis and wondarful 
book 1 know of. It has not only curad my 
many physical Ills, but batFar still. It has 
givan ma an undarstandlng of myaalf. I am 
daaply Indobtad to Dr. Coue for tha knowl- 
ad|a of tha conditions necessary to Salf 

Maatarr, far I !«■«• apparAntly doulilad my 

mantal and physical afiiciancy.*' 

Mr. L. P. D., Lyma, Conn' 

"The benefits I have derived from this book 
have simply been marvellous. Before reading 
Dr. CouCs book I was constantly brooding and 
very melancholy. Now everything again seems 
bright and I am enjoying life as I haven't before 
in thirty years." 

Mr. H. G. S.. Oconomowoc. Wise. 

"That llttia book is a ravalation aran to ona 
who has spant tha best part of his 77 years in 
psychology and it opens a nsw era of great 
possiblUtlas." 

Mr. G. J. O., Los Angelas. Cal. 

"Emile Coup's book is a godsend to suffer- 
ing humanity, especially for nervous i>eople. 
I have cured myself of worry and hurry and, 
nerves of all kinds, until today, thanks to 
God and M. Cou^ I am a well and happy 
woman." Mrs. C. A. B.. Marshall, Texas. 




The remarkable effectiveness of Coup's 
method lies in its complete simplicity. 
It does not advocate any complicated 
system of diet, medicines, exercise, 
straining of the mind or forcing of the 
will. It reduces to simple formulas 
the great and powerful laws of mental 
action in such a way that everybody 
can understand and use his method 
with immediate results in curing bod- 
ily ills, correcting nervous disorders, 
strengthening character, eliminating 
fear and in building up in general an 
abundant reserve of physical and men- 
tal health. 

' Autosuggestion is an Instrument that all of ut 
possess at birth. Its use as taught by Cou€ is bawd 
on the power of the sub-conscious mind. The sub- 
conscious is a force which has too long been neg- 
lected in its possibilities for physical and mentsl 
health. Physicians and others have long recog- 
nized its importance but it has remained for Cou€, 
the modest French scientist, to simplify its prin- 
ciples and laws making them practical and vitally 
effective so that anyone can use them. Cou€ shows 
definitely how you can command the forces of the 
sub-conscious to work for you according to your 
individual requirements. 

The secret of Coue's method 

la just that it helps to lull the conscious mind into 
a drowsy state and allows the suggestion of im- 
proving health and power to sink Its roots deeply 
Into the unconscious, petting it to accept ideas of 
health and success. All the forces of your being 
will then be directed to achievinc these Ideas witti- 
out ordeal or effort by merely with the pleasurablt 
sensation of good work being well done. 

Science has only lately discovered some of the 
truths about the unconscious mind. Cou€ stands 
out today as the man who has invented an ingenious 
method of putting its secrets at the disposal of us 
all. He has presented men with a new key to the 
Inner storehouse of vast powers of vitality. The 
practicability of this method Is being attested to 
by an ever increasing host of believers. 

Lord Curson, Foreign Minister of Great Britain, 
and Lady Baatty, foremost English hostess, were tha 
first world prominent people to be cured by Cou4. Lord 
Curzon suffered from a particularly serious case of In- 
somnia of long standing, which the best physicians of 
England could not cure or relieve. Both of these Im- 
portant personages made public acknowledgements of 
their cures, giving Cou# full credit. There are hundreds 
of other prominent people who have been cured by Cou4 
but who have no wish to make the matter public. 

Luther Burbank» the famous botanist, has written 
the following tribute, which Is impressive: "Emile Cou4 
merits our joyous admiration, universal love and Immortal 
thanks for his wonderful cmandpatioo proclamation con- 
tained in his book." 

Dr. Frank Crane, whose famous editorials reach 
mllliona of people daily and who Is one of the most Im- 
portant forces of public opinion, said recently: "EioUa 
Cou4 helps people to get well by Autosuggestion." 

Henry Ford, the hard-headed apostle of common 
sense, said in a recent Interview: "I have read CouA'a 
philosophy; he has the right Idea." 

Chaunaey M. Depew says: "There is truth In tha 
Cou6 gospel." 

Just $1.00 (no other payment) will bring you this book 

■Ivlns complete Informntion how to uae Coup's methoda- 

Whether you are sick or not you can benefit by thU In- 
formation as it will contribute lo many ways to maldns 

your life richer and happier. 

Send '<>rjhi^book J[ODAYI^ JVUUtfieMuponbeWw 

AMERICAN LIBRARY SERVICE 

500 Fifth Ave. Dept. 38B New Yerk City 

You may send me Coup's Method. "Self Mastery 
Through Conscious Autosuggestion," postpaid. I 
enclose $1.00 la full payment 



m 



Name 

Addflcss 

City State 

T-t (Check here U you wish irenulne leather, gold stampad 
and photographically illustrated for which send 11.753 
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to every mechanic 
interested in £utie tools 



EVERYTHING points to an unusually busy year for me- 
chanics and machinists. Nou; is the time to look over your 
kit and see what tools you need to handle every job righti 

The new Starrett Catalog will help you. In addition to the pre- 
cision tools used in every machine shop for the past forty years, 
this new Catalog and its Supplement contain complete de- 
scriptions of all the latest improvements brought out by The 
L. S. Starrett Co. The convenience and utility of these handy 

new tools will amaze you.. 

It pays to keep posted on the newest tools — 
you can do it by simply mailing a post card to 
The L.,S. Starrett Co. Ask for the Starrett 
Catalog No. 22 W and Supplement. They list 
and fully describe more than 2100 fine preci- 
sion tools. They will be mailed 
promptly — FREE Write today, 

THE L. S. STARRETT CO. 




ATHCX. MA«9s 




The MONARCH Jr. 

Engine 
Lathe 

9-inch 
swing, 

2H ft. 
bed. 



$225 




Invmtors and Mechanics — here is a compact, 
trouble-proof lathe — instantly ready to help you 
turnout small parts with an accuracy of 1/1000 
of an inch. Can be installed on your workbench, 
lias semi-quick change gear and automatic safety 
devices. Built with bed lengths to 5 feet; also 
with 11 inches swing at slightly higher price. 
lKr»(« at once for your FREE copy of the MON- 
ARCH Lathe catalog. MONARCH Lathes are 
built up to 30 inches swing. 

THE MONARCH MACHINE TOOL CO. 

401 Oak Street - - Sidney, Ohio 



fiet Stdrtlin^Ingineracts 



■txxtt this wondnful new ancln*— 5 jtmn 
— -* Mors and cbeaper powar with tba nnr 



Eajlw 

llaehanicmllr Opantad Valrcs mnd 
other biflr Improrementa. Direct 
from factory at Uanafaetorer'a 
Frieea. Fra* Baa li — write todar. 

OTTAWA MFG. CO. 
oaiTBit tbaat. Onm, bra, 
nk 1H1T Mina iMi, niMvili, rt, 




Ten Years of Outdoor Sport 

That's what the genuine Evinrude Motor o£Fers you and 
your family. .Saves time and oar-wort. Best of pals on 
hunting.fishingor camping trip. .See the Evinrude at your 
hardware or sportina goods dcaltr. Or write for catalog. 



Eriarade Molw Ca., 805 Eriiirade BuMin; 



Milwaukee, Wis, 



EVINRUDE 



Better Work and More of It 

— these are the results obtained to an amazing degree by hundreds of users of 



Boice Junior Bench Saw 



A wonderfully practical, compact, all 
metal machine desii^ned for accurate 
and speedy sawing, ripping, groov- 
ing, etc. Cuts 1 H" stock. Dadoes 
H" deep and wide. Driven by 
)4 or H h. p, motor. Special saws 
cut type-metal, bakelite. brass, etc. 
Portable. Attaches to lamp socket. 

Write for deacriptive literature on 
the Junior Bench Saw, 4" Jointer. 
14" Bench Band Saw, Bench Drills. 
Motora, and larger Bench Band Sawa. 



«*. B.«J.E.Bol», DaM. P,l.l.ll423d 



BETTER SHOP METHODS 



What Tools Can You Lawfully 
Make? 

■rVERY practical tool tiser and all of our 
readers who are interested in inven- 
tions or in patents on new tools, or improve- 
ments on old tools, will find illuminating 
a recent experience of Popular Science 
Monthly. 

On page 92 of our December, 1922, issue, 
a contributor described a planer gage with 
several useful features, constituting an im- 
provement on gages of this type commonly 
in use. So novel a device did we believe this 
to be that, in the interests of our readers 
and at considerable expense, we prepared 
blueprints to facilitate the construction of 
the tool. 

It developed later that the L. S. Starrett 
Company, of Athol, Mass., has a broad 





A useful planer and shaper gase made by 
the L. S. Starrett Co. undfer patent 
No. 1,202,114 



patent that not only covers the well known 
planer gage it manufactures, illustrated on 
this page, but also protects that company 
on any other gage of the type represented 
by that tool. Under the patent laws, there- 
fore, no individual may make, even for his 
own use, the improved planer gage Oe- 
scribed in the article mentioned, without 
license from the L. S. Starrett Company. 

When a patent is granted by the United 
States Patent Office, the drawings that 
form a part of it are published and may be 
reproduced and described by any maga- 
zine. It is not lawful, however, to make 
the patented article without permission 
from the owner of the patent. 

For this reason Popular Science 
Monthly publishes in the Home Work- 
shop and Better Shop Methods depart- 
ments instructions for making only such 
devices as are not patented. 

It is needless to say that Popular Sci- 
ence Monthly would not have published 
the improved planer gage design, excellent 
as it is, if it had known of the patent rights 
of the L. S. Starrett Company, and we have 
therefore withdrawn the offer to supply 
blueprints. Neither did the toolmaker 
who designed and made the improved gage 
happen to know of the existence of the 
Starrett patent (later called to our atten- 
tion as No. 1,202,114; granted October 24, 
1916, with broad claims covering such 
tools). 

The difficulties of improving various 
tools and processes without infringeing on 
the rights of owners of previous patents 
are obvious, but the inventor of an improve- 
ment on a patented device will generally 
find that reputable, establi bed manufac- 
turers of tools encourage new ideas and give 
fair treatment to those who submit such 
inventions to them. 

It was to stimulate the development of 
labor saving and time sa\'ing ideas that the 
Better Shop Methods Department was 
founded and its aim is to pass along these 
ideas for the benefit of the other fellow. 
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Dual Toolposts Will Speed Up 
Production of Bushings 

TO INCREASE production in bushing 
work or in turning parts of the general 
shape of a bushing, the lathe tool mounting 
illustrated is an expedient of value. The 
work is accomplished with a single tool 
set-up and only the stock and steady rest 
are moved to repeat the operation after one 
bushing is finished. In application this 



TURNING OUTSIDE AND 
BORING INSIDE JOINTLY 




TURNING TOOL 
CUTTING OFF BUSHINO 
TV} 




TWO STAGES 
IN THE TURMINS 

STOCK FOR TWIST DRILL 
BUSHINGS. IN LATHE 
.TAItSTOCK 




TURNING-^ OObJSJ; BORING 
TOOL ''T* TOOL 

DUAL TOOL 
POSTS 



With thU double tool Mt-up the bushings are 
turned and bored at the same time 

method resulted in cutting the time of 
production to one fifth the usual time and 
effected a corresponding saving in labor 
expended on the job. 

Two toolposts are mounted in the tool- 
post slot. One tool turns and the other 
bores the stock after a twist drill in the 
tailstock roughs out the center of the bush- 
ing. 

The cross feed screw is then operated bo 
that the outside turning tool cuts ofif the 
completed bushing. 

A steady rest prevents the stock from 
springing. — G. A. Luiais. 



Holder Raises and Lowers Bench 
Lathe Boring Tool 

'TpHE feature of this bench lathe boring- 
tool holder lies in the ease with which 
the tool may be raised or lowered to the 
center of the work. The parts of the holder 




32TMO 



^■32TMD 
TAP 



A uaeful tool for fine work on a bench lathe 

and the method of assembling them are 
made clear in the illustration. 

The tool is quickly made up and will 
repay the labor required many times over 
for any machinist who does fine work on a 
bench lathe. — S. L. Roberts. 



''Drilling days are never over' 





HAND DRILL 
No. 1515 Price $4.80 

This is a single speed 
drill. It has a screw cap 
containing 8 tool steel 
drills, 1/16 to 1/64 inch. 



"Soldiers have a lot of drilling 
to do," observed Mr. Punch, 
"but so have carpenters and 
mechanics and any man who 
uses tools. For them every day 
is Drilling Day. 

"I've found, however, that 
drilling a lot of holes has no 
terrors for the man who uses 
this Goodell-Pratt Hand Drill. 
It does its job so thoroughly 
that you'll consider it one of the 
best tool investments you ever 
made." 

This Hand Drill has all the 
qualities that have made 
Goodell-Pratt Tools famous. Its 
frame is aluminum, giving as 
great strength as iron but much 
lighter weight. The superior 
design and construction through- 
out will appeal to the most par- 
ticular mechanic and general 
user of good tools. 

From selection of raw material 
to final inspection before ship- 
ment no effort is spared in pro- 
ducing a hand drill of the highest 
grade, a drill that will give long 
and useful service. 

Your hardware dealer has 
this hand drill or can get it for 
you. Meanwhile, write for our 
free illustrated catalog No. 14 
showing all the Goodell-Pratt 
1500 Good Tools, There are 
many that will interest every 
man who uses good tools. 

GOODELL-PRATT COMPANY 



Greenfield, Mass., U. S. A. 



GOODlStt- PRATT 

1500 GOOD TOOLS 
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Make Your Own 

RADIO 



POPULAR SCIENCE 
MONTHLY 

Will Furnish a Reliable Blueprint 




The vacuum tube set with two stages 
of amplification, from rear of panel 



For men who like to make things at home with tools 
POPULAR SCIENCE MONTHLY is now publishing, in addi- 
tion to its popular woodworking plans, an invaluable radio 
blueprint. This blueprint is easy to understand; the receiv- 
ing set described requires the purchase of the fewest possible 
number of parts. 



Should Receive 500 Miles 

Under favorable conditions, if a long, 
high aerial is used, this receiving outfit 
will receive 500 miles. The blueprint 
contains working drawings, instructions, 

Popular Science Monthly, 

225 West 39th St., N. Y. City 
Enclosed is 25c for which please send 
me the blueprint of the two-stage regen- 
erative receiving set. 



Name . 



Address. . . 

p. S. Fob. '22 



and bill of materials of a two-stage re- 
generative receiving set that a profes- 
sional would be proud to own. It com- 
prises a variocoupler and an Armstrong 
two-variometer-regenerative tuning cir- 
cuit coupled, if desired, with two stages 
of audio frequency amplification. 

The tuning coils have been selected be- 
cause of the ease with which they may be 
constructed at home. 

In this set has been incorporated the 
best features of several types of outfits. It 
will tune from 180 meters to about 600 
meters with remarkable sharpness and 

selectivity. 



An Electrogalvanizing Process 
for the Small Shop 

By K. M. Coggeshall 

GALVANIZING is a proceass by which 
zinc is deposited upon another metal, 
usually iron. Because zinc furnishes an 
almost perfect protection from rust, it is 
widely used as a coating for iron and steel 
hardware, wire products, screws, nuts, bolts, 
and similar articles. 

Until recently, practically all galvaniz- 
ing was done by immersing the pieces in 
molten zinc. This hot galvanizing proc- 
ess calls for special equipment, skill, and 
presents a fire hazard. The more simple 
cold galvanizing or electrogalvanizing de- 
Bcrtbed here requires inexpensive equip- 
ment yet gives a smooth deposit of zinc of 
any desired thickness upon the treated 
work. 

The equipment consists of a solution 
tank, a small electric generator, and sever- 



ANODE 



AMMETER voir HETtR '. 



TO GENERATOR 



CATHODE 



CONTAINER FOR 

eAi.vANizjNe SOLUTION piai 



riATTENED END- 




ANOPE 

Wiring diagram and detail of end of cathode 
and anode rods 



al measuring instruments. While a manu- 
factured wood or steel tank is much to be 
preferred, quite satisfactory results may be 
obtained with a half section of an old vine- 
gar barrel. The inside surface of this con- 
tainer should be well covered with asphal- 
tum paint to insure against acid leakage. 
Several such half barrels may be connected 
electrically in parallel, if necessary, to ob- 
tain the required capacity. 

The Electrical Circuit 

The source of electric-current supply may 
be either a battery or a generator. The 
former can be used only where the articles 
to be plated are small in size and quantity. 
Moreover, a battery has many limitations 
and requires much attention. A generator 
should therefore be secured having a cur- 
rent pressure of from 3 to 6 volts, but with a 
comparatively large current capacity. A 
current of approximately 2 amperes a square 
foot of plated surface is necessary. The 
generator may be driven by either a small 
gas engine or an electric motor, but its 
speed of rotation must equal that designat- 
ed upon the name plate if the highest 
efficiency is expected. 

The electrical connections should be 
made as noted in Fig. 1. Two brass or 
copper tubes, A and C, serve as the anode 
and cathode supports. If possible, two anode 
supports, as shown in Fig. 2, should be fur- 
nished, since such an arrangement of anodes 
allows a uniform deposit upon both sides 
of the plated work. One end of each tube 
should be flattened and drilled, as in Fig. 
3, so a bolted connection may be easily 
made. 

A rheostat is connected in the circuit to 

{Continued on page 89) 
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An Electrogalvanizing Process 

{Continued from page 88) 

regulate the plating current upor which 
the rate of deposit depends. If possible, an 
ammeter and a voltmeter should be used 
to indicate the working conditions. 

Care must be exercised to see that the 
current flow is in the direction noted — 
toward the anode and from the cathode. 

The anodes must necessarily be of zinc, 
commercially pure. While sheet zinc may 
be used, much better results are obtained 
if cast metal is employed. Commercial cast 
zinc anodes may be purchased in many 
forms — round or elliptical bars and flat or 
corrugated plates. It is usually best to 
provide an anode surface at least 35 per 
cent greater than the total area of the 
parts to be plated. 

There are two general types of galvaniz- 
ing solutions, acid and alkaline. The for- 
mer is "fast," but unless care is taken, it 
tends to show a granular deposit. The 
latter forms the coating somewhat slowly, 
but usually produces a finer finish. 

A simple formula for an acid solution is: 

Water 1 gal. 

21nc aulphate 2 lbs. 

Aluminum sulphate 4 os. 

Ammonium chlorid. . . .2 oz. 

Dissolve the zinc sulphate and the ammo- 
nium chlorid in a little water. The alu- 



CONOUCTOR 




MINGCS, ETC 

beme platep 



ELEOROUTIC 
CLEANING 



OAS 
+ 

CAUSTIC SODA 
SOLLTTION 



Diagram* showina- method of the galvanizing'] 
process ana electrolytic cleaning 

minum sulphate is then dissolved in another 
portion of water and added to the first 
solution. Strange as it may seem, the ad- 
dition of 1 oz. of grape sugar or glucose will 
improve the smoothness of the deposit. 

Baih Must Hate Acid Reaction 

Precautions must be taken to make 
sure the bath is not neutral; it should have 
a slight acid reaction. Blue litmus paper, 
if dippsd in the electrolyte, will turn red 
immediately if the solution is acid. Should 
this test show the bath to be neutral, add 
a very small quantity of sulphuric acid un- 
til the litmus paper no longer remains blue. 
A spongy, rough deposit is a good indica- 
tion that the bath is in a neutral condition. 

A much-used cyanide galvanizing solu- 
tion, which should be heated when used, is: 

Water 1 gal. 

Zinc cyanide 4 cz. 

Sodium cyanide 4 oz. 

Aluminum sulphate...^ cz. 
Caustic soda 4 oa. 

The zinc cyanide and sodium cyanide 
are dissolved in one portion of water, the 
caustic soda in another, and the aluminum 
sulphate in another. The three solu- 
tions are then mixed together. 

The pieces to be plated must be chemi- 
cally cleaned. The slightest trace of grease 
or oil, or even a finger mark, will cause the 
deposit to be defective. The pieces should 
be strung on short lengths of wire, or if this 
is not possible, placed in a wire basket. If 
(Continued on page 90) 




Standard Keyboard 

Examine this keyboard carefully. Key for key, 
you will find it an exact duplicate of the keyboard 
on the big typewriters. Nothing new to learn, and 
nothing to unlearn when you start to write on the 

Remington Portable 

This Standard Keyboard is only one of many outstand- 
ing merits which have combined to make the Remington 
Portable the universal machine for personal writing. 

And yet, with all these advantages, the complete ma- 
chine is so small that it fits in a case only four inches 
high. Much in little is what everybody gets who buys a 
Remington Portable — with the well-known Remington 
Quality included for good measure. Sold by over 2,500 
dealers and Remington branch offices everywhere. 

Take any user's advice and buy a Remington Portable. 



Write for our illustrated "For You, 
For Everybody". Address Dept. 67 

REMINGTON TYPEWRITER COMPANY 
374 Broadway, New York 



Paragon Ribbons for Remington 
Portable Typewriters. Made by 
MS. 50 cents each, $5.00 a dozen 
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"Red Devil" Kapid Boring Augn Bitt 
ort3Jii7o to'ltt loilnt. Iiaee 10% treaUrtbar. 
anttanJ tcrt wllhor atalml tht train al any WooJ. 
StyU 2m— 10/16 In. jioicn atoH, 75c 



«•». u. ■. PM. on. 

Pliers 



A tool 
everyone 
needs 



'npHE number of its 
users is legion. The 
mechanic, plumber, car- 
penter, machinist, farm- 
er,motorist,householder 
find in it a multitude of 
practical uses in their 
every-day work. 

"Red Devil" Pliers are 
forged of steel. They mul- 
tiply the strength of your 
hand and wrist, and give 
you just the ri^t hold at 
just the right place. Have 
a world-wide reputation 
for excellence in quality of 
materials and perfection of 
workmanship. 

"Red DevU" Plier No. 924— 6H 
inches long, shown above — beau- 
tifully nickel plated — SOc from 
dealers, or us. 

Mechanic's Tool Booklet Free 

"Red DcTil" TmIi— Ancricanmada 

SMITH &HEMENWAYCO.,Inc. 

Manu/acturmrt of "Rod Dtvll" Toolt 

264 Broadway, New York. N. Y. 



"Rod Dmvir' Ctau Cuttnm—tlu ,latlt„' 
BimniarJ took rf Iht world. "Id all in llu 
iL" Mmittn40tluUi.Ni>.024tk<Mnlithw,20c 
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An Electrogalvanizing Process 

(Continued from page 89) 

the articles are quite rusty or covered with 
scale, it may be necessary to suspend them 
in a pickle bath for a short time. The 
pickle is usually composed of a solution of 
several diluted acids. Iron articles may 
be best treated in a bath of 20 parts water 
to one of sulphuric acid. If it is conve- 
nient to heat this pickle, the process will be 
shortened. Rinse well in cold, and in hot 
water after removal from the pickle. 

Other Cleansing Precautions 

One of the quickest and easiest methods 
of cleaning metal articles, however, is by an 
electrolytic process. A small steel or iron 
tank is used, the positive side of the gener- 
ator being connected with it. The negative 
terminal is connected with the piece to be 
cleaned, which is suspended in a caustic 
soda solution contained in the iron tank. 
This solution should be maintained at a 
temperature near the boiling-point by some 
heating unit — steam coils, for example. The 
foreign substances on the treated articles 
are quickly thrown off by the action of the 
hydrogen gas formed on the surface. Note 
Fig. 5. 

If these treatments fail to remove all 
stains, it may be necessary to polish the 
pieces, using a wheel set up with fine emery. 

The foregoing cleaning processes may be 
omitted should the parts to be plated ap- 
pear reasonably free from foreign matter. 
However, they must be immersed for ap- 
proximately twenty minutes in a hot lye 
solution composed of from 30 to 40 parts of 
water to 1 part of lye, by weight. Rinse the 
pieces in cold water immediately after they 
are taken from the solution. 

Scouring with fine pumice-stone is some- 
times done where the surface still appears 
to require treatment beyond that of the lye 
dip. 

Just before hanging the pieces in the tank, 
they are quickly dipped in an undiluted 
solution of muriatic acid to remove any 
existing oxid, and finally rinsed in clean, 
cold water. 

The Plating Process 

The pieces, still strung on the copper 
wire, are then suspended in the electro- 
lytic bath, the free end of the wire being 
connected with the cathode support, C, thus 
completing the electric circuit. Note Fig. 4. 

The plating current is carefully regulated 
by means of a rheostat, to obtain the de- 
sired fineness of deposit. Too heavy a 
current will "burn" or blacken the coating. 

After removal from the bath, the piece 
should be rinsed thoroughly in hot water, 
then dryed in warm sawdust. 

A protective coating thus obtained will 
wear almost indefinitely. 



Milling Thin Work 

\117"HEN milling thin work, a coarse feed 
W distort the work less than a fine 
feed. Slight irregularities in the cutter 
cavise some teeth to cut more heavily than 
the others, and as a high tooth comes in con- 
tact with the work, it strikes a blow that 
produces a slight peening action. With a 
fine feed, this peening action takes place a 
greater number of times in the length of 
the work and consequently causes greater 
distortion. — R. H. K. 



To Preside Over 
Your Experiments 

On your newly invented 
machine there is much ex- 
perimenting, much speculat- 
ing as to what it will do ; much 
to find out about the way it 
proves out in production. 
Hopes may run high, but 
the thing of it is to make 
production run high — as registered 
by a strictly matter-of-fact 
counter! 

You'll know how well your ma- 
chine "works" when a counter 
tells the result. You'll know 
whether it's right in design and 
how it responds to development, when 
you watch ita production-record on a 

COUNTER 

The small Revolution Counter be- 
low registers one for a revolution 
of a shaft, recording a machine 
operation, or product. Though 
email, this counter is very durable; 

its mechanism 
will stand a 
very high rate 
of speed, mak- 
ing it especially 
suitable for 
light, fast-run- 
ning machine*, 
and most adap. 
table to experi- 
mental work. 
If run back- 
ward the counter subtracts. Price $2.00. 
{Cat 415 size.) Small Rotary Ratchet 
Gjunter, to register reciprocating move- 
ments of small machines, also $2.00. 

The Set-Back Rotary Ratchet 
Counter below is for the larger 
machines, such as presses and metal, 
stamping machines, where a retiprotaling 
movement indicates an operation. 





Registers one for each throw of the 
lever, and sets back to zero from any 
figure by turning knob once round. 
Supplied with from four to ten figure- 
wheels, as required. Price with four 
figures, as illustrated, $11.50 — subject 
to discount. (Cut less than size.) 
Set-Back Revolution Counter, to count 
revolutions of a shaft (large model like 
the above). $10.00 (list). 

// there** arry thing under the 
tun you loant to count, write for 
the new 80-page Veeder bookiet, 
which ehoWB eoerything you could 
aak for in a counting device. 

The Veeder Mfg.Co., 

44 Sargeant St., Hartford, Conn. 
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Tricks in Testing Bench Lathes 

FOR some years I have been interested in 
small bench lathes. Until recently 
the method of testing was as follows: The 
test bar was inserted in the bearings and 
locked by screAfs in the bearing caps and a 
block with a V edge to correspond to the 
shears of the bed (front side) was used with 
a dial indicating gage. Measurements were 
made from the lathe bed to the test bar at 
the headstock close to the bearing, and 
again at the end of the test bar, 28 in. from 
the bearing. I had allowed an error of 
.002 in. in 24 in., the test bar projecting 
from the front bearing by about 28 in. 

A question was raised as to the amount of 
deflection of the test bar, and I ventured 



Testing aline- 
ment of head- 
stoclc bear- 
ings 




the opinion o£fhand that it would not 
amount to more than .0015 in. on the 28 in. 
length; but on referring to a textbook and 
using the g^ven formula, the deflection 
proved to be .008. This upset all our cal- 
culating. When the bar showed zero at 
the headstock end and .002 in. high on top 
at the tailstock end at 28 in. overhang of 
the bar, it really was .010 in. high at the 
end instead of being only .002 in. as shown 
at the indicator, the deflection accounting 
for the .008 in. 

Next, by taking a test at 12 in. overhang, 
the deflection was less than .001 in. Now 
to prove if the deflection was actually .008 
in., the test bar was again inserted at 28 in. 
overhang and the bearings tightened up so 
that the bar was rigid. The gage showed at 
zero at the extreme end of the bar on the 
side test, with the lathe in its ordinary posi- 
tion. The lathe was then turned on its side 
90 degrees and the gage again tried up 
against the bar, when it showed that the 
deflection was slightly more than .008 in. 
It actually registered .0105 in., showing 
that another factor had to be taken into 
account, and that was the pressure of the 
spring in the dial gage. A test was made 
on this and it showed that the pressure of 
the spring registered a deflection of .0025 
in. on the test bar at 28 in. overhang. The 
diameter of the bar was 1 M in. and it was 
made from ordinary good mild steel approx- 
imately 35 to 40 tons tensile. 

We had the records filed away for future 
reference and decided that in future all our 
tests would be made on a bar projecting 12 
in. from the headstock, as the deflection on 
this length was under .001 in. All this goes 
to show how easily one can be led astray 
until actual experiments are carried out and 
very carefully checked.— F. H. Sweet. 
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Dr. Frank Crane 

famous editor says 

in Currenl Opinion 

" 'The Ouiline of Science' 
ought to be in tiie place of 
honor and of daily use in 
every civilised family. It 
contains the fundamentals of 
wftat every growing mind 
should know. If you can 
possibly get the money, buy 
this work and read it, not 
cursorily as you would other 
books, out diligently, faith- 
fully a nd da ily. H ere are 
the foundations of our civ- 
ilization. Here is the stuff of 
iphich all respectable think- 
ing is composed," 

These Volumes 
Keep You Abreast 
of All Scientific 
Progress 

They Make Clear To Yoa 
The Romano* of th* Hmv- 
ont 

The Birth of Plan*ts 

Tho Sun, Moon, Star*, 

Comot* 
Th« Atovnt of Man 

Evolution "Darwinism 
The Invislblo World 
Wondars of tha Atom and 

Electron 
X-Ray— Radium 
Romanes of Animal LIfa— 

Plant Lifa 
Marvels of Electricity 
Prehiitoric TImoa 
Wireless -Radio 
Secrets of the Saa 
Conquest of the Air 
Wonderful Sclantlfio In* 

struments 
The Dawn of Mind 
The Human Body 
Biology Chemistry 
Psychic Research 
Record of the Rocks 

And countlesa other 
a bMor bin g things 
whowe atory witl /aact- 
nate you. Send today 
for thiM wo'n der fu I 
work and see it for 
yourself m 
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E has wrested from the universe Its most won- 
derful secrets — he reads the story of the distant 
star, translates the histor}' of life from the 
record of the rocks — he watches the delicate organs 
working in the body and the processes of the brain — 
he has conquered the air, the sea, the bowels of the 
earth — he has defeated death by defeating disease — 

And Now This Magic Story 
Is Told for You 

With Nearly 1000 Magnificent Illustrations 

Jn all the world's fiction — romance — history — there is nothing so 
fascinating as this absorbing story of how man has conquered the 
universe, solved its mysteries, put its forces to work. From the 
dawning mind of the caveman to the wizardries of the twentieth- 
centur)' scientist, his achievements have been almost unbelievable. 
And at last, this amazing romance is yours in one flowing, simple, 
accurate story. 

THE OUTLINE 
OF SCIENCE 

Edited by J. Arthur Thomson 

Professor in the University of Aberdeen, Scotland 

What a stupendous task to tell the whole marvelous story in 
terms so simple that anyone can understand — to tell it accurately 
and fully in a work priced low enough to be within the reach of all 
— to illustrate it with authentic photographs and drawings! 
Yet Professor Thomson and his associates have done this — giving 
you the cream of the world's scientific genius in a plain story, 
simply told — a stor)^ that scores of thousands are eagerly reading—* 
that must have a place in every cultured home. 

Four Splendid Volumes 
Placed in Your Home 

FREE for Examination 




Handsomely bound, stamped in gold. l>arge 
type. Nearly 1000 illustrations. Each volume 
7H by 10% inches, and iH inches thick. 

Own Them On Very Easy Terms 

The publishers will deliver to your home, before you pay a dollar, 
tlic four superb octavo volumes of this work for five da)'s' exami- 
nation. If you keep them, make a first payment of 31 and nine 
monthly payments of 32 — ^319 in all — or one cash payment of 318 
— as you prefer. Send the attached coupon and see for yourself 
the entertainment and instruction that is here for every man, 
woman and child. 

In Hundreds of Reviews Not ^ / "1"" 
a Single Adverse Criticism // ""J!*f'fjf*"" 

"SltoiM be read by every human being." 2 WmMSUi Sl, N.T. 

-WiUiam Beebe of the New York Zoo- J/ ^."eteiiSeSfS 
logical Society, tn the N. Y. Tunes. ^/ in four largi- voiumM. 
"More inUresling than any ronuince."- i:?Str^:^l'S^Si-'S^ 
N. P. Dawson in the New York Globe, j<f/ iraiions. i may, if i wish, 

, , t' tt return the volumes in five 

A tensely absorbing narrative. — » / days and owe you nothing. 

Prmriiipiirp Tniirnnl t ' Iccep them. I will MDd 
rrOViaence J OUrnai. r y„„ cither $I8 in fuU payment. 
An Epoch-making performance J"/ or, si as a first p.nyment and 
of incalcuUMe valtte."-H. L. <^^/ ,?if,e 'IS^.'it.r "'^ 
Pangborn in the N. Y. Herald // p.^^^ 

/■o / Street and Number 

CP. PUTNAM'S SONS City iind Sutc 

Dept. 132 ^ / Occupation 

2 West 45th St., N. Y. 

t Business Address 
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Make Your 
Radio Set 




Pleasing 
to tlie Eye 

-as well as 
to the Ear 

OUR FREE 
BOOKTELLS 
YOU HOW 



Of course you 
want the cabinet 
of your radio outfit to 
match or harmonize 
with your furniture. 
You can easily and 
quickly accomplish 
this with Johnson's 
Artistic Wood Fin- 
ishes. 



JOHNSON'S 
WOOD DYE 

Johnson's Wood Dye is very easy to 
apply — -it goes on easily and quickly, 
without a lap or a streak. It penetrates 
deeply, bringing out the beauty of the grain 
without raising it — dries in 4 hours and does 
not rub off or smudge. Made in fourteen 
beautiful shades. 

FRE E-Thi s Book on 
Home Beautifying 

This Book tells how to finish wood 
in artistic stained and enameled 
effects. Gives practical suggestions on mak- 
ing your home artistic, cheery and inviting. 
Tells just what materials to use and how to 
apply them. Includes color card — gives 
covering capacities, etc. Use coupon below. 




rLOORS-foODWORK 



m S. C. JOHNSON & SON. Dept. PS 2, . 

■ RACINE. WIS. (Canadian Factory— Brantford) ' 

^ Please send me free and postpaid your Instruction ^ 

I Book on Home Beautifying and Wood Finishing. p 

I The best dealer in paints here is | 

■ I 

I I 

I MY NAME I 

I I 

I MY ADDRESS | 

^c:ty 8i state J 
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Home Workshop 

(Conlinued from page 78 ^ ' 



Building Your Own Radio Cabinet 



AFTER masteiiriK his home- 
/-% made receiving set, the 
radio fan invariably 
wishes for a suitable cabinet. 
He wants something that will be 
as permanent and beautiful a 
piece of furniture as a cabinet 
phonograph. 

There are many styles of 
cabinets that can be built at 
home, ranging from the simple 
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boxlike case described in the Home Work- 
shop last May, to the elaborate inlaid cabi- 
net that is illustrated above. For a crystal 
set a box serves very well; for a vacuum 
tube set it is better to make provision for 
the storage battery, unless it can be kept 
conveniently in the cellar and wires run 
from it up to the set. The cabinet also 
should provide a place for the loudspeaker, 
which invariably is added sooner or later to 
every set that has the necessary stages of 
amplification. 

The cabinet . i- i j • 1 = — *- 
shown above ^Z.-.-.Z:^^:. 
can be built 
by any home 
worker who has 
taken high 
school manual 
training or who 
has built pieces 
of f u rn iture 
such as the 
home workshop 
kitchen cabinet, 
hundreds of 
blueprints of 
which have 
been used. The 
instrument 
panel and set 
itself are placed 




StCTlOl <"^^ 

Another simply made radio cabinet with compartment* 
for the receiving tet, loudipealcer, battery, and tools 



A walnut radio cabinet with inlays. Addi- 
tional working details and a complete bill 
of materials are contained in Home Work- 
shop Blueprint No. 16 



in the middle compartment. The upper 
compartment with a fretwork door is for 
the loudspeaker, and if the horn is a very 
large one, the base of it is let down into 
the center compartment, as shown by 
the dotted lines. The lower compartment 
is for the A and B batteries, tools, and 
spare parts. 

By taking care every step of the way, the 
builder can make, at relatively small cost, 
a cabinet that will not only be unique and 
different from anything that can be bought 
at furniture shops, but that will have a 
value as a handmade piece far in excess of 
what the average radio fan could afford to 
pay for a manufactured cabinet, as a 
glance at price lists would show him. 

The frame is walnut and the panels are 
5-ply burl walnut veneer. If burl panels 
cannot be obtained readily, try to pick out 
good stump veneer or fiddleback figures. It 
is not difficult to get veneers that are 
exceedingly beautiful in grain, that will 
stand out in contrast to the plain walnut 
of the frame. For cheaper construction use 
red gum for the frame either with walnut 
or red gum veneered panels. The top or 
cornice section, which has a stock molding, 

andthebase sec- 
tion and legs are 
madeseparately 
fromthecabinet 
proper and are 
fastened to it 
with dowels. 

The inlays, 
which add so 
largely to the 
attractiveness 
of the cabinet, 
are not particu- 
larly difficult to 
handle, since 
they are pur- 
chased ready 
made. A gage 
with the sptjr 
sharpened to a 
knife point, a 



aerial 
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knife, chisels, 
and, if available, 
a scratch stock, 
are used for cut- 
ting the neces- 
sary recesses. 
These should be 
not quite as deep 
as the inlays are 
thick, so that, 
after the glue is 
dry, the inlays 
can be dressed 
flush. 

The panel of 
the top door is 
fretsaw ed and 
backed with 
brown silk. If the 
modern craft fin- 
ish is desired, 
stain the wood, 
brush it with one 
part shellac and one part denatured alcohol, 
paint it with thin silver gray flat oil paint, 
wipe the wet paint off across the grain and 
(Continued on page 94) 



Coupon for Ordering Blueprints 

Blueprint Service Dept. 

Popular Science Monthly 
225 West 39th St., New York 
Gentlemen: 

Send me the blueprint, or blueprints, 
I have checked below, for which I in- 
close. . . .cents in stamps or coin: 




Above are illustrated the blueprints 
issued to date by the Hoin« Workshop 

No. Title Prict 

1 . Sewing Table 25c 

2. Smoking Cabinet 25c 

3. Book Trough End Table 2Sc CH 

4. 30-ft. Monoplane Glider 50c 

5. Kitchen Cabinet 25c 

6. V. T. Radio Receiving Set . . . 25c CH 

8. Shaving Cabinet 2Sc 

9. Arbor with Gate and Scats. . 25c 

10. Porch Swing 25c CH 

11. Bench and Tilt-Top Table. .25c 

12. Electric Washing Machine. . 25c 

13. Tea Wagon 25c CI 

14. Toy Train. Horse, and House.25c 

15. Home Workshop Bench . . . .25c 

16. Inlaid Radio Cabinet 25c 

Name 

(Please print) 

Street 

City and Slate 




AVOIDING 
MISTAKES 

MEANS SAVING 
MONEY. 

GET VOL. 5 
—QUICK 

Your name on a 
post-card will do. 

When Every- 
body is Urg- 
ing You to 
"Build Now," 

now is the time of times to BUILD RIGHT. 

The less you have to spend in building, the 
more important it is that you secure the 
longest possible life for your investment. The 
more you spend the more important it is that 
your money shall represent a definite and 
permanent investment, and not have to be 
spent over again in exasperating repairs. 
Cypress is "the one best buy" in the entire 
wood market for those who care what they 
get for their lumber money. Because it lasts 
and lasts and lasts and lasts and LASTS. 
We manufacture Cypress lumber— and are 
proud of that fact. But— we don't want 
you to use Cypress except where Cypress, 
"The Wood Eternal" is best for you. 

PROBABLY THE BEST THING FOR YOU TO DO 

is to write us for a copy of Volume 5 of the 
internationally famous Cypress Pocket 
Library. AND PROBABLY YOU WOULD 
BETTER "DO IT NOW." IT'S FREE. 



Let oar ALL-ROUND HELPS DEPARTMENT help TOU MORE. Oar entire resoorces are st 
your eervico with Reliable CouDsel. 

Southern Cypress Manufacturers' Association 

1249 Poydras Building, New Orleans, La., or 1249 Graham Building, Jacksonrille, Fla. 

iMist on TRAOE-MARKED Cyprcra at your local liunber dealer's. If he hasn't it, £,£7 VS KNOW 
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HETAL CUTTING 



Atkins Non - Breakable 
Hack Saw Blades 

Cut Faster 
Last Longer 

Put an Atkins Non-Breakable Blade 
in your hack saw frame, and you'll 
feel the difference at once. It will 
saw the toughest metal much 
faster and easier than ordinary 
blades, hold its cutting edge longer, 
and will not break. 

There's a reason. These blades are 
made of selected steel, and are 
hardened and tempered by an ex- 
clusive gas-and-oil process, which 
gives a hard, keen cutting edge and 
a tough, flexible body to the blade. 

You can eliminate losses of time and 
money due to breakage of brittle 
blades, by using Atkins Non- 
Breakable Hack Saw Blades. Prove 
it for yourself. Send ten cents for a 
sample blade and tell us what metal 
you want to cut. 



Saws in the Shop" 
Sent You FREE 

Our new book "Atkins Saws in the 
Shop" is full of helpful shop hints, 
facts and tables. Worth dollars to 
any shop worker. It shows the right 
saw for every purpose and contains 
suggestions that will save you time, 
energy and money. Write us for your 
copy, TODAY. 

There's an ATKINS Saw for every job 
of cutting wood or metal. Whether 
you need a hack saw, hand saw, cross- 
cut saw, circular saw, 
pruning saw, buck saw, 
or whatever kind of saw, 
you'U find an ATKINS 
is best. 

E. C. Atkins & Co.,Inc. 

Dept. D-20 
IndJianapoIis, Ind. 

Maker a of 
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Building a Radio Cabinet 

(Conti>iucd from page 93) 

finish with several coats of good varnish. 

If a loop aerial is used with this cabinet, 
it should have folding feet so that it can be 
slipped behind the cabinet. 

The lower design on page 92 is a cabinet 
somewhat similar but without the cutoflF 
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Boxlike cabinet (upportml by a almpla stand 

corners and the inlays; it is therefore easier 
to build and has an even larger capacity. 

The cabinet on page 93 makes no attempt 
to conceal the loudspeaker, but the battery 
is hidden by a wooden cover, decorated 
with stenciling or inlays. Battery and 
cover slide out as a unit until the cover can 
be lifted off. 

For ihe Dry Battery Set 

A still simpler stand is illustrated at the 
top of this page; it is merely a support for 
a rectangular radio case. For a "peanut" 
tube set, with only dry batteries, shown at 
left, or a crystal set, it is as compact and 
neat a stand as can be desired. The cab- 
inet has two 
small book- 
cases at each 
side of the 
compartment 
for the loud- 
speaker. 

When time 
is limited, a 
good way of 
getting a cab- 
inet is to buy 
a music or 
music roll 
cabinet or a 
phonograph 
record cabinet 
and adapt it 
for holding 
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A large cabinet with bookcases on each 
side of the horn chamber, and sugges- 
tions for fretwork doors 



the set. It can then be improved at 
leisure, if desired, with either carving or 
inlays. 



Popular Science Monthly 

A Complete Machine Shop ^ 
In One Tool 




HERE'S just the tool for the me- 
chanically inclined man to use 
at home. It's the compact, power- 
ful Jones Electric Hand Drill, selling 
for the unusually low price of ?25.00. 

It is equipped with a universal high speed 
motor. Ventilating features eliminate heat- 
ing. It is fitted with a Jacobs chuck. Will 
drill thru the toughest materials up to }4 inch 
in diameter. 




For slight additional cost useful attachments 
are available for grinding, polishing, buffing, 
sawing; also a grooved step pulley which can 
be used for driving light machinery. A com- 
plete machine shop or power plant m one tool. 

Permit us to forward you descriptive matter 
of this useful tool. Write us today. 

Agents Wanted 
JONES DRILL & SPECIALTY CORP. 
245 Seventh Ave., New York 



» IVEVJ HCROSEIVE LIGHT 



BURIVS 



94 ^'a AIR 

Beats Gas or Elcclrieily 



TEN DAYS' 
FREE TRIAL 

Over 3,000,000 
Satisfied Users 

Make your home bright 
i. i« t — R-. cheerful, saving one- 
naif on Oil. Scientific tests prove this won- 
derful new Aladdin five times as efficient as 
the best round wick open flame lamps. Sixty 
candle power pure white light for 50 hours on 
a gallon of common kerosene. Noodor, smoke, 
noise or pumping up. Won't explode. Guar- 
anteed. Prove to yourself by free trial that 
Aladdin has no equal as a white light. If not 
satisfied return at our expense. 




$1,000 REWARD 

Will b« ilvsn to any«n* 
■howlng an oil lamp 
•qual ta thia Aladdin In 
•vary way. (Full datalla 
ol offar £lvan In circular.) 



We want one 
user in eaoh lo- 
WOUrS cality to whom 
Kmoa customers can be 
referred. In that 
way yoa may get yoor own 
withoatcoBt. Be the for- 
tunate one to write first for 10 day free trial offer 
and learn bow to ffct one free. 

AcentS WsniGCl demonstrate the Aladdin 
■ w In territory where oil lonnps 

are used. Experience or capital onneceesary. Many 
afcents average five lamps a day and make f&OO a 
tDonth. Write quick for territory and samples. 

THE MANTLE LAMP COMPANY OF AMERICA 

384 aiaddln BIdg.. 609 W. Lake SI., Chicigo, I. S. *. 
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Prizes of $15 and $10 
Offered for "Best Ideas" 

■TX) ENCOURAGE readers of the 
Home Workshop to send in the 
good ideas they coir>e across in their 
work with tools, two prizes of $ 1 5 and 
$10 are offered every month. These are 
awarded for the "Best Ideas" published 
for the month in the Home Workshop 
Department, and are a bonus given in 
addition to the regular rates of payment. 

Any article suitable for this depart- 
ment is considered eligible for a prize, 
provided it is submitted by a reader or 
contributor not connected with the 
magazine staff. Eeich idea should be 
illustrated with a photograph, sketches, 
or both. 

The February prizes are awarded as 
follows: 

FIRST PRIZE, $15: Howard 
Greene, New York, "Motor Drive for 
Bench Lathe Takes Up Little Room" 
(see page 1 18). 

SECOND PRIZE, $10: Ernest 
Bade, Glen Head, N. Y., "Taking Mic- 
rophotographs without a Microscope" 
(see page 104). 



Flying over the Ice Is Novel 
Sport for Skaters 
By Dale R. Van Horn 

WHEN the natural setting permits, 
skating parties can be enlivened by 
arranging an overhead trolley for what 
might be called ice flying. One skater at a 
time skates rapidly toward the pulley bar, 
as illustrated, grasps the handle and coasts 
as far up the wire as possible, and then 
turns in midair, so that as he travels back 
to the starting point, he will be ready to 
release the bar and resume skating. 

To set up the cable it is necessary to find 
two tree branches that overhang the ice, 
about 75 yards apart. One branch should 




An aerial trip requir 
infc nerve and skill 



be within 8 or 9 feet of the ground, the 
other 25 or 30 feet. To them fasten 
securely the ends of a very heavy wire or 
light steel cable. 

The car is a light wooden or steel grooved 
pulley wheel 5 or 6 in. in diameter, a 20-in. 
length of 1-in. gaspipe, a tee coupling, and 
two 4-in. lengths of 1-in. pipe. One end of 
the long pipe is split for 4 in., the halves are 
flattened and spread to form a bearing for 
the pulley spindle, which is a ?s-in. bolt. 
The lower end of this pipe is threaded for 
the tee coupling, into which the handle 
pieces are screwed. 




Whatever else may fail 



Linking city, village and 
farm, crossing mountain and 
wilderness, the telephone system 
challenges Nature in her strong- 
holds and battles her fiercest 
moods. 

Out on his lonely "beat" the 
telephone trouble-hunter braves 
the blizzard on snow-shoes, body 
bent against the wind, but eyes 
intent upon the wires. 

North, south, east, west — in 
winter and summer, in forest and 
desert — the telephone workers 
guard the highways of com- 
munication. Traveling afoot 
where there are no roads, crawl- 
ing sometimes on hands and 
knees, riding on burros, or motor- 



cycles, or trucks, they "get there'* 
as they can. 

When Nature rages to that 
point where few things can stand 
against her, when property is 
destroyed and towns cut off, the 
telephone is needed more than 
ever. No cost is too much, no 
sacrifice too great, to keep the 
wires open. If telephone poles 
come down with the storm, no 
matter how distant they may be, 
no matter how difficult to reach, 
somehow a way is found, some- 
how — in blizzard, hurricane, oir 
flood — the service is restored. 

Whatever else may fail, the 
telephone service must not fail, 
if human effort can prevent it. 
This is the spirit of the Bell 
System. 




" Bell System" 
American Telephone and Telegraph CoMPANr 
And Associated companies 

One Policy, One System, Universal Service, and all directed 
toward Better Service 



THE MODEL T FORD CAR 

Its Construction, Operation and Repair, 
Including the Fordson Farm Tractor, F. A. 
Lighting and Starting System, Ford Motor 
Truck. Price $3.00 Postpaid. 

POPUUR SCIENCE MONTHLY, 225 ff. 39tli St., New York 



Big Money Making Doughnuts 



Douahnut-Mttko- makes 800 dozon doufhnats 
Cont Sc— Mil {Mt for 30c. Profit 22c perdozcn. 
230% profit. H76.(>0 dniljr DOBBiblf , No expert - 
BDce Deeded. Flour ready prepmrcd— add water — 
patdoufih in hopp«r— turn crank— «ut drop 8W«et. 
savory, voldeD duutfhnuts. 

Pat machine in display window. Attract crowds. 
EoElcinff rwjor wheln appetite. You take in money 
faat. ray for machine ftrat week, liig money 
wholesatinir tn Krocera, reatauranta. etc, Uet 
full details FREE -write today. 



Butlar &. ButUr. 5650 W. Lake St., D^pt. 21. Chicago. III. 




MAKE BK PROmS CHARGDN BAITERffS 
520 Brings You an HB CharS^er 

Long, easy terms on balance. No repairs or 
renewaU — no exp«rience neaded to operst«. BIG 
M ONTHLY ■•ROFIT3 (will carry your 
•hop overhead^ Slz«a for diarrinv 8, 10* 
16 or 32 batteries. 
Write for infor- 
malfon. Money- 
baf^k K'uarantoe. 

HOBART IROt. 
COMPANY 

■•I rtTtir.ou* 





Your Choice 
SOnOO MVSiCAL 

^ 1# =: iNSTRVMENTS 

FREE 

We have a wonderful new eystem of teachinar note rauile 
by mail and to the first pupils ineach locality we ^11 (pTe 
free a$20.00superb Violin. Tenor lianio, Ukulele. Hawai- 
ian Guitar, ifanjo. Guitar. Banjo-Ukulele. MandoUD. 
Banjo-Mandolin or Cornet absolutely free. A very Rnail 
chaTKe for lesaona your only expense. Pay nothing liyoa 
do not learn to play. We also teach Piano and Org>^ 
Complete outfit fte«. Write at once, no obliflration. 

BLINGERLAND SCHOOL OP MU8IO 
1815 Orchara St., I>ept. 178. Ohic«ff0.nL 
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MAKE YOUR HOME 

k Radio Home, where, Opera, Lectures. Dance Music, News and Sports can be heard Id comfort 
for the entertainment of the whole family. 



The- 



"Better Than The Best" 



Price Complete 

53555 

(Includinf Pborwt, Tdb«, 
Awial >nd Battwiea) 




The Radio 
Tube Set 



Made*i^ood 
In a Night 



receiving set is the simplest set to operate on sale and one of the most efficient. It is sold complete 
in every detail from the aerial to the batteries, and can be "set-up" in less than an hour. 

Do You Need Radio Supplies? 

All merchandise offered is Standard. Guaranteed, and is of perfect workmanship. Mail orders must 
include postage. TERMS — Money Orders with Orders — Checks not accepted. 



MS.OO Magnavol $J2.S0 

24.00 A Battery. 100 amp. 6V I6.7S 

19.00 A Battery. 80 amp 6V 1I.4S 

14.50 A Battery. 60 amp. 6V 8.75 

1.00 Rheostat. 32 

.75 Hinh Quality Dial 20 

5.00 23 PI Variable Cond 1.65 

5,50 43 PI Variable Cond 1.95 

4.50 Variometer, guaranteed hlffh quality . 2.40 
4.25 Variocoupler, guaranteed high quality . 2.25 
3.00 Battery 22 H V. Variable, higheat qual- 
ity, guaranteed, large «lze 

1.75 B Battery 22;-i V. Variable, highest 

quality, guaranteed, small size. 

Guaranteed Genuine Bakelite Panels 
7ilOtl.25 7x18*1 85 9x10 
5x5 .47 6x9 .95 6x12 
7x9 1.15 12x12 3 00 7xJ4 

11.00 All Moulded V. T. Sockets 

2.0U Chelton Lightning Arresten 1.25 

Homcharger Del-uxe 13.25 

$4.50 Thordarson Transformers 2.35 



1.45 

.75 

I 45 

1.25 
3.00 
25 



t 175 Cryslal Detector $1.10 

75 Cryst.il Detector 35 

1 50 Multi Jack 1.15 

1 ,50 Twin Adapter 1.15 

1.25 Universal Plug 75 

.70 Open Circuit Jack 60 

.85 Closed Circuit 65 

1.00 2 Circuit Jack 80 

125 ft. Coils No 14 Phosphor Bronxe Tinned 

Wire 40 

t 40 K.D. Crystal Detector 16 

Magnet Wire 20% discount off list 

S 3,00 Radio Frequency Transformers 1,65 

75 Battery Hydrometer. , 35 

Knife Switch S. P S. T 14 

Knife Switch S P O T 22 

Knife Switch D P, D. T 35 

S 6,75 Wessco Audio Transformers, hlsbest 

quality, guaranteed 3.25 

6-75 Westinghouse Storage Battery 5.05 

8.00 Moulded N'ariocoupler. highest quality. 4.50 
5.00 Shamrock Variocoupler 2 75 



Dept. P. S. M. 



18 Murray St. 



New York 




brings genuine 

UNDERWOOD 

Ya. only $3 down puts this senuine 
■tandard Shipman -Ward Rebuilt Under- 
wood in your home. Then — small monthly 
payments, or if convenient, pay cash. 
Either way you get the uxrld't tlondati 
typewriter at a big cash saving. 

WHY PAY RENTAL? 

Think of Itl YoQ pay Httle more than rental, 
and the machine is yoursi We offer the ume 
tlu«e models of the Underwood Typewriter 
which arc being made and aold by the Underwood 
Company today. The only difference ia that 
Shipman-Ward machines are priced lower and 
are rebuilt tike new by exports. You can't tell 
them from brand new macninea. Visible writing 
—the FUIX LINE of typewritinfT is visible at all 
tlmefl. Standard 4-row single shift key- 
board. Two color ribbon, back spacer, Bteneil de- 
vice, automatic ribbon reverae, tabulator, etc. 

TEN DAYS' FREE TRIAL 

See for yoaraelfl Try the typewriter ten 
days. You must be satisflod or the entire trans- 
action won't cost yoa a penny. Act toda^ Get 
oar biff illustrated catalog and foil particolan. 
Write NOW. 

...» FREE TRIAL COUPON" - 

TyT>ewtiter Emporium « 
\5HIPMAN-WARD MFGCO/ 

2142 Shipman Bids., CHICAGO 

Send by return mail BarRain OfferNo.i2I42 
of a Standard Visible Writing Underwood. 
This is not an order and does not obligate 
me to buy 



Name 

Street or R.F.D. No.. 



^^ostoffice. 



State. 



Better Receiving 

with Fada Parts 

A single inferior part spoils the whole 
receiving set. 

Government tests have shown that a 
good tube set will detect energy from 
the aerial as low in amount as two 
one-hundredths of a microwatt. 
This means 200,000,000 receivers can 
be operated on one watt of energy. 

To accomplish this each individual part 
must i.e designed and constructed by experts 
who know how to build high frequency ap- 
paratus to eliminate losses. 

All Fada parts meet these requirements. 

F. A. D. ANDREA 

1581-K Jerome Ave. 
New York City 



lOc will brine 
you the new Fada 
Handbook — plumb 
full of radio facta. 
PIcaae mention 
dealer's name 
and addreaa 
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Miniature Greenhouse Made of 
Wallboard and Glass 

'T'O THE lover of flowers thia miniature 
greenhouse will make instant appeal. 
It is not only easy to make and attractive in 
appearance, but also, with its aid, the most 
delicate plants can be kept in the window 
garden successfully. Even orchids, those 
fairj'like flowers, do well in this greenhouse, 
and other plants, like ferns and palms, 
develop prolifically. 

The material necessary for constructing 
this ornamental glass house are two or 




The finished ^eenhouse with two upper plates 
partly pulled out to air the plants 



three sheets of wallboard or thick card- 
board known as binding board, glue, tape, 
old photographic glass plates, a piece of gal- 
vanized screen, and wood from a box or 
two. The tools required are a chisel, ham- 
mer, knife, and metal shears. In addition 
to this, linseed oil and white lead or any 
other oil paint are needed. 

The first consideration is the size of the 
old photographic glass plates that are 
available. The size used was 6 ^4 by 8 yi in., 
although smaller or larger plates can be 
used. For this size, three layouts were re- 
quired, two for the sides, and one for the 
top. The thick 
binding board 
was used for 
this purpose. 

The shape of 
the finished 
house is drawn 
upon the card- 
board as shown 
in the photo- 
graph. Thelarg- 





How the frames are laid out on wallboard or 
binders board. All the sharp corners are cut 
with a chisel 



er rectangular pieces of cardboard, which 
are about }4 in. smaller than the glass 
plates, are carefully removed from the 
sheet, the corners being chiseled so as to 
get clean, sharp edges. Then, with a sharp 
knife and a ruler, these pieces are cut away. 

When this has been accomplished, the 
three pieces are assembled and the edges 
(Continued on paee 97) 
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A Miniature Greenhouse 

(Continued from page 96) 

glued together with hot carpenter's glue 
and tape. It is advisable to glue all edges. 
Narrow strips of binding board are cut and 
glued vertically and horizontally on the 
bottom, in the center, and on the sides, to 
provide for the thickness of the groove 
that later will hold the glass in place. Over 
these strips another face, the exact size of 
the original frame, is glued. The narrow 
grooves thus provided allow the glass to 




The framework sections are fastened to- 
gether with carpenter's glue and tape 

slide easily so that the panes can be 
cleaned or replaced when accidentally 
broken. 

As soon as the glue is dry, the whole card- 
board frame is loosely fastened to a board 
and thoroughly painted with linseed oil. 
This process must be repeated again and 
again until no more oil will be taken up by 
the binding board. Then the whole frame 
is given two coats of white lead. 

In the meantime, two things are to be 
accomplished. One is to make a small 
bench fitting loosely under the greenhouse 
and containing two or more shelves, de- 
pending on the size of the flowerpots to be 
placed on it. The other is to prepare a 
strong, serviceable baseboard provided 
with a conventional molding. These parts 
should be painted or stained, as desired. 

It is, of course, obvious that one or more 
of the glass plates can be removed and a 




Face pieces similar to the main frames 
are glued on to complete the glass grooves 

piece of screening, similar in size, substi- 
tuted when weather conditions so require. 
Otherwise, one or two of the plates are par- 
tially pulled out to give the plants fresh air. 

The advantages derived from this minia- 
ture greenhouse are many. Not only can 
seeds be sown under its cover, and ordinary 
house plants brought to flower, but also 
many beautiful but delicate plants can 
easily be cultivated. — E. B. 



A CURTAIN spring makes a good emergency 
fan belt for an auto and I am always very 
careful to carry one in case a roadside re- 
pair is necessary. — C. J. Watter.s. 




WallyReid 

9Md Everybody!i 
SaxopKomng 

You, too, should play a Buescher 
Saxophone. 

It increases your popularity and your 
opportunities, as well as your pleasure. 

Nothing can take the place of a Saxo- 
phone for home entertainment, church, 
lodge or school. In big demand 
for orchestra dance music. 
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of all popular phono- 
graph records are played 
with Buescher Instru- 
ments. Ask for pictures 
of the Nation's Record 
Makers. 




True -Tone Saxophone 

Easiest of all wind instruments to play, and one of the most beautiful. Three first lessons 
sent free. You can learn the scale in an hour's practice and play popular music in a few 
weeks. Practice is a pleasure because you learn so quickl>'. You can take your place in a 
band within 90 days, if you so desire. 

Free Trial — Easy Payments 

You may order any Buescher Saxophone, Cornet, Trumpet or Trombone or other Band 
or Orchestral Instrument without paying in advance, and try it six days in your own home 
without obligation. If perfectly satisfied, pay for it on easy payments to suit your con- 
venience. Mention the instrument interested in and a complete catalog will be mailed free. 



Sax Invented, 
Buescher 
Perfected, the 
Saxophone 



V 



Saxophone Book Free 

After nearly 30O years' supremacy, string instruments are 
almost entirely displaced by Saxophones in all nationally 
popular orchestras. Our Free Saxophone Book tells 
which Saxophone takes violin, cello and bass parts and many 
other things you would like to know. Ask for your copy. 

BUESCHER BAND INSTRUMENT CO. 

Makers of Evrrylhing in Band and Orchestral jHStrumtHts 
3169 Buescher Block, Elkhart, Ind. 



mm 


Buescher Band Instrument Co. 

3169 Buescher Block, Elkhart, Ind. 

Gentlemen: I am Intrrrstc-d in the instrument checked below: 

Saxophone. Cornet. ..... Trombone Trumpet 

(Mention any other Instrument hiterested In) 
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One copy of this complete Catalogue of 
Radio Outfits, parts, Dictionary of Radio 
Terms, Instruction Book, and Guide to 
Successful Radio Work — one copy is 
yours Free. 

Simply write us a post card and we 
will mail the complete book to you Free, 
by return mail. 

It quotes the lowest prices, amaz- 
ingly low prices on everything for the 
expert and the amateur. Every im- 
proved part, the most up-to-date out- 
fits, everything that is needed of the 
most modern type — at the lowest 
possible prices. 

It gives a list of broadcasting stations, and 
gives much information about radio construe- 
tion and operation. Every one interested in 
Kadio needs this complete catalogue and book 
of instruction. 

Why Pay Higher Prices? 

Montgomery Ward & Co. has for fifty years dealt on a 
Money-Back basis, absolutely guaranteeing everything 
they sell. With quality absolutely assured, why pay 
higher prices elsewhere? Write today for this Free Radio 
Book and see for yourself the Saving it will bring you. 

One copy is yours Free. Vou need only write ui a post 
card. 

Write to the bouse nearest you. Address Dept. 5-R 
Chicago Kansas City St. Paul Fort Worth Portland, Ore. 



MontgomeiyWaTd e? G>. 

sThe Oldest Mailorder House isTodaytheMost Progressives 




THE WIRELESS EXPERIMENTER'S MANUAL 

E. E. Bucher 
This book thorouBhly covers the entire field of aiiuiteur 
radio work, including the th^^orvand d*'f<i«n of amateur w i rr 
lizaa trammiticrs and receivers, the construction of trans- 
formers, hiijli voltage condensers, spark saps, aerials, inasLs. 
and receiving sets for long and short \va\e receptions. 
3.50 pp. Fully illustrated. Price t2.25 

POPULAR SCIENCE MONTHLY 
225 We»t 3 9th Street New York City. N. Y. 

LEARN TO 

Draw 

AND 

Make Money 

Study in the School that has the 

Long Established Reputation 

W. L. EvAN-s' Method is 
Simple and Easy to Learn 

Some of the cleverest cartoonists arc former 
students. They had no experience before en- 
rolling, but worked at the lessons during their 
spare time, and found Cartoo.nist Evans' 
Method "easy to learn" and are now making 
good money. It is not hard to learn to draw 
originals when shown in a practical way. 

The School ia recommended by well known 
cartoonists because they know the students are 
handled right. 

If you like to draw and want to be able to sell 
your drawings, send a sample of your work (either 
a copy or an original) and let us see what you 
can do. We will send you the portfolio of car- 
toons and full details about the school. 

The Courme i» NOT EXPENSIVE 

THE W. L EVANS SCHOOL OF CARTOONINS 

•23 Leader BIdg. Cleveland, Ohio 



PRACTICAL AMATEUR WIRELESS STATIONS 

This boot contains best RUggestions of tliirty-three experi- 
menters on builJinK. installing and operating experimental 
atatlonn for radio comiiitinication. 

Profusely illustrated. 136pp. Price 7Sc 
POPULAR SCIENCE MONTHLY 
22S Weat 39th Street. New York City, N. Y. 



"TwS""" RADIO 



1^1^ RECEIVING SET 




EXJOY the concens, mar- 
liet repons. latest news, 
etc., an sent out by large broailcasting stations. 
This NEW copyright book, "EFFICIENT RADIO 
SETS." shows how to make INEXPENSIVE set for 
recelTlng wireless broarlca. stings. Rent postpaid for 
25c. Addrcsf) J. C. Dorn, Pub., 725 S. Dearborn 
St., Dept. 118, Chicago. 




A New Trade Name for Our Outfits 

The ALFRED JOHNSON SKATE CO- 

Dept. M 2812 W. North Ave. CHICAGO 




$11.50 

Complete 



THE FINEST TUBULAR SKATE AND SHOE 
MADE. USED BY THE WORLD'S GREATEST 
AMATEUR AND PROFESSIONAL SKATERS. 
FOR SALE BY ALL GOOD DEALERS OR DIRECT 
FROM FACTORY. NOT CONNECTED WITH 
ORIGINAL NESTOR JOHNSON MFG. CO. 



Bed Tent Brings Comfort to 
Outdoor Sleeping 

\Thi» hed ienX was designed by a World War 
veteran who is a "T. B." patient and has been 
used by him for two years. — The Editor.] 

'TPHOSE who like to sleep with the win- 
dows wide open or are forced to do so 
because of illness, find that many disad- 
vantages are involved. Rooms get so cold 
that it is most uncomfortable to dress in 
the morning, hot water heating systems 
freeze, and there is a considerable waste of 
coal in heating up the room for daytime 
use. The bed tent illustrated does away 
with these discomforts. The construction 




is such that the whole outfit can be taken 
down in a few minutes and stored away. 

The tent is held to the window and 
window frame by awning buttons. The 
bottom edges are loaded with lead so that 
they will cling to the bed and prevent cold 
air getting into the room. 

A distinct advantage lies in the celluloid 
window, because the occupant can see with- 
out having to lift the tent. The two up- 
right supports are 1-in. angle irons clamped 
to the bed frame with wingnuts. Eyelets 
are provided at the inside upper corners of 
the tent and harness snaps are fastened to 
them. These snaps engage coilsprings 
attached to the upper ends of the angle 
irons for the purpose of keeping the tent 
stretched and out of the sleeper's way. — 
Germain Caron, Quebec, Can. 



HARNESS 



This Key-Clip Stays Put 

HAVING lost two valuable bunches of 
keys by having the clip work off the 
belt, I set out to design a clip that would 
not come off and yet would be convenient 
to use. Finally I hit upon this clip. 

I took an ordinary clip, A, cut off one 
end, and bent it around a small harness 
snap, B. Then I 
bent the other 
end to fit over 
c).ip— >-\\|f // j the belt, as at 

C. The belt 
must be thread- 
ed in the slot. 

On one occa- 
sion this arrange- 
ment withstood 
a strain that 
stretched a key ring into a straight wire. 
In making the clip, care should be taken 
to have the loop that fits over the belt 
and the snap on the same side. In this way 
the snap is easily reached. The clip part, 
when caught, pulls down the belt. — E.V.C. 



February, 1923 



99 



THE HOME WORKSHOP 



Unique Match Safe Supplies 
One Match at a Time 
By Harry R. L. Chellman 

A UNIQUE and useful automatic match 
safe may easily be made by following 
the details in the accompanying illustration. 

Any kind of wood may be used, either 
hard wood, such as oak, maple, and birch; 
or soft wood, such as mahogany, poplar, 
and white pine. First, cut a block 2% in. 
wide, 3 in. thick, and 2 i*4 in. long for the 
body, B. Make the 2-in. hole indicated by 
the dotted circle in the end view with a 2-in. 
expansive bit, or use a smaller bit and 
gouge the hole to the size and shape indi- 
cated. Then cut the outside to the desired 




Details of an automatic matchbox, which 
is made entirely of wood 



shape and saw the piece in half. Plane 
the two sawed faces to dimensions. 

Make the base F, the two ends E, and 
the center partition A according to the 
drawings. A groove is gouged in the top 
edge of the partition to retain one match, 
and a slot is cut as at C, to engage the 
dowel D. Sandpaper all parts. 

In assembling, fasten the end pieces with 
brads, leaving just enough space between 
the two halves of the body for the partition 
A to slide freely, without too much play. 
Next, fasten the partition in the mortise in 
the base F with glue and brads. Put the 
parts together and insert the dowel through 
the slot S. Stain and polish as desired. 

To fill the receptacle, raise the body B to 
position shown by the dot and dash line and 
drop the matches through the slot. To 
operate the match safe, simply raise body 
B and lower it again to original position. 
This deposits one match in the gn"oove. 



Gaging Internal Threads 

THE home mechanic often is obliged to 
find the pitch of internal threads in 
small tubes, machine parts, and fixtures of 
one kind and another. The ordinary ex- 
ternal thread gage of the leaf type is of no 
assistance in cases 



TQ BE / SOFT WOOD 
GAGED 



when the leaf is too 
large to enter the 
threaded bore. 
Sometimes a male 
screw can be found that will fit and then 
its thread can be gaged, but if not, the diffi- 
culty may be overcome by whittling a piece 
of soft wood to a diameter small enough to 
allow it to be screwed into the tube. When 
it is unscrewed, an impression of the thread 
will be left upon it sufficiently clear to allow 
it to be gaged with the external thread 
gage. — C. M. Wilcox, Torrington, Conn. 




The Best 

Now Costs Only 
REDUCED Ql'^OM^ll 

An astonishing cut — a clean $4 saving — 
on the world's best headset. Only the 
greatest manufacturing economies al- 
lowed by enormous production could 
make this new low price possible. The 
same quality, the same guarantee, the 
same supreme Dictograph Headset in 
everything but the price. Type R-1, 
3,000 ohms, for all types of receiving 
sets. Complete with 5-ft. cord. 

If your dealer cannot supply you write to us direct 

Dictograph Products Corporation 

220 West 42d Street New York City 

Branches in alt Principal Cities 

DICTOGRAPH 



The Standard 
of the World 



DEALERS: Order 
through your job- 
ber or write direct 
for names of author- 
ized distributors. 



CHARGE YOUR RADIO BATTERY 
AT HOME FOR A NICKEL 

THE 




HDMCHARGER 



is the original and most popular 
charger for this purpose. After 
an evening's entertainment con- 
nect to any convenient lamp sock- 
et, snap the clips on your battery 
and "turn in." 

While you sleep the Homcharger 
is silently charging your battery— the charging rate being 
governed automatically. In the morning it is fully charged— 
ready for another evening's work, and the cost has been less 
than a nickel for current consumed. 

Beautifully finished in mahogany and gold — may be used any- 
where in the home. No muss, trouble, dirt— no moving of 
battery or loss of time. 

The simplest, most efficient and most reliable battery charger 
ever made. Only one wearing part — self-polarizing — five to 
eight ampere charging rate — approved by underwriters— un- 
qualifiedly guaranteed. 

Over 60,000 HoMCHARGERS now in use. Sold complete with ammeter, etc., 
by all good radio and electrical dealers for $18.50 — no extras to buy. 
See the Radio Homcharger de Luxe at your dealer's or write direct for our 
free circular showing why the Homcharger is the best rectifier built 
at any price. 

A/fOTOPTQTQ! '•"he homcharger win aUo 

IVXW 1 V-flVlO 1 O charge your AUTO Battery 

The Automatic Electrical Devices Company 

131 West Third Street, Cincinnati, Ohio 
LARGEST ■ MANUFACTURERS OF ■ VIBRATING RECTIFIERS • IN THE ■ WORLD 



100 



Popular Science Monthly 



Your Choice 
75c a Week 
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No matter what your occupation, one of 
the home study sets listed below will quickly 
fit you for a better job and bigger pay. Any set you 
select will be sent for seven days* examination, and 
if you decide to buy you may pay the rock-bottom 
price at the rate of only 75c a week. But you must 
act now! The rising cost of paper and bindmg 
materials won't permit us to continue the present 
low prices much longer. 

These books are the work of recognized author- 
ities. They are written in plain, easily understood 
language, by recognized authorities, and contain 
hundredsof photographs, diagrams, tables, etc., that 
make difficult points as simple as A B C. Hand- 
somely and durably bound in half or full morocco 
leather (except as noted), and stamped in gold. 

Pay- Raising Books 

At Greatiy Reduced Prices 

Builmst MHiKeiMnt, 8 vol., 2500 pages. 1000 pic- 
tures. Was $52.50 Now $29.80 

Carpentry and Contracling, 5 volumes, 2138 pages, 

liTO pictures. Was $37.50 Now 19.80 

Civil Engineering, 9 volumes, 3900 pages, 3000 pic- 
tures. WasS67.50 Now 34.80 

Electrical Engineering, 8 volumes, 3800 pages, 2600 

pictures. Was $60.00 Now 29.80 

Automobile Engineering, 6 volumes, 2600 pages, 

2000 pictures. Was $45.00 Now 21.80 

Machine Shop Practice, 6 volumes, 2300 pages, 

25(30 pictures. Was $45.00 Now 21.80 

Steam and Gas Engineering, 7 volumes. 3300 pages, 

2500 pictures. Wa3$.'i2.50 Now 24.80 

Law ana Pracliee (with reading course), 13 vol- 
umes. 6000 pages, illustrated. Was $97.50. 

Now 49.80 

Flrt Pretrentlon mi Insaranea, 4 vols., 1500 pages, 

600 pictures. Was $30.00. Now 14.80 

Teltpheny and Telegraphy, 4 volumes, 1728 pages, 

2(^)0 pictures. Was S30.00 Now 14.80 

Stnitalion, Heating and Ventilating, 4 volumes, 1454 

pages, 1400 pictures. Was $30.00 Now 14.80 

Drawing, 4 volumes, 1578 pages, 1000 pictures, 

blue prints, etc. Was $30.00 Now 14.80 



Send No Money 

Shipped for 7 days* Trial 

Ves, we'll gladly ship any set right to your home 
or office upon your simple request. Pay only ship- 
ping charRes when the books arrive. Don't send a 
penny until after you have used them seven days, 
then remit onlv $2,80 or return them at our expense. 
Paybalance at the rate of $3.00 a montli— 7Sc a week. 

Act now — while these splendid books arc bung 
offered at 20% to 50% less than regular prices. This 
offer is open to every person within the boundaries 
of the U. S. and Canada. Grasp your opportunity — 
fill in and mail the coupon now. 

American Technical Society, Dept. X-202, Chicago 
j TmaritM Twlnital toeiely, D«>l. X-M'. CUcua, II. ». A~ | 

I Please tend me set of I 

I I 

I for 7 d«»»' examination, shipping charges collect. ■ 

I will examine the books thoroughly and. if satisfied. I 

I will send $2.80 witnin 7 days and $3.00 each month. " 

until I have paid ttie special price of I 

If I decide not to keep the l>ooks, I will notify you at ■ 

I once and hold them subject to your order. Title not to | 

pa.« to me until the set is fully paid for. . 

I 

I Name • | 

I AddrcM I 

I Employed by -^J 



Billy and Fido Toy Illustrates a 
Mother Hubbard Tale 

By Charles L. Miller 

OLD Mother Hubbard, on one of her 
many returns to her cottage, found 
her dog riding the goat and this toy illus- 
trates that tale. The general arrangement 
is shown in Fig. 1. As the car is drawn 
along, a cam causes the goat to buck up 




and down, but the dog always maintains 
his balance. 

First, saw out the goat with a coping or 
jigsaw, from a piece of wood, )^ by 3 by 
6 in., Fig. 2. Then malce a slot J-g in- wide 
through the body of the goat, as indicated 
by the dotted lines in Fig. 2. This can 
easily be done if several Y^-ixv. holes are first 
drilled through the piece. 

The dog, Fig. 3, should then be cut from 
a piece' of wood, 1 by 2? g by 3J-a ii- This 
is a thicker piece than the goat because the 



Working detalU 
of the toy 




F1S.5 



dog's legs straddle the goat's back. The 
dog can be carved out a little for the sake 
of realism, as indicated in the rear view. 
Fig. 4. A brass strip with a lead weight 
cast on the end, as shown in Fig. 5, is 
passed through the slot in the goat's body 
{Continued on page 101) 



The Only Aathrnltc Book on the ConatrBction end Op*rati »H of 

"The Armstrong 
Super-Regenerative Circuit*' 

Described fully in 52 pages Including 21 
photc^raphs and Hook-Ups in simple non< 
technical radio language. 

Thin set built by the authorf 
George J. Eltz, Jr. E. E. 
A. I. E. E. 




Complete Description of Each of the Three 
Circuits Invented by 

MAJOR E. H. ARMSTRONG, E. E. 

How to Change a ReKenerative Circuit to a Super- 
Regenerative Circuit 

Price $1.00 Per Copy 

Mailed or at your dealer DO NOT SEND ST.MlIPS 

RADIO DIRECTORY and PUBLISHING CO. 

4S Veser Street (Rotm 106) New Torli CHy 




WANTED 




to call on garages, storeB, factonep, 
Bchools, hotels, homes, auto ownen 
and demonstrate and take ordera for 
new 

Super Fyr-Fyier 

Approved by Underwriters, m&kM ipectACutu 
demonsti tiou. Sells easily 
BUik nuido S59.G0 first week. DePriea haa 
svorBavd $7000 per year for last 3 ypara. W« 
can train you, without coat, no you ean do M 
well or better. No experience necesBary. 
Write at onco for free d<'t«i)fl showiag how you 
can earn $2,000 to $10,000 a year 

THE FYR-KYTER COMPANY 
914 Fyr-Fytar Bids. Dayton, Ohio 



SEXUAL 
KNOWLEDGE 

ILLUSTRATED 

By WINFIELD SCOTI' HALL,M.D.,1>li.D. 
SEX FACTS MADE PLAIN 
What every young man and 

Every young woman should know 
What every young husband and 

Every young wife should know 
Wnat every parent should know 
Uufsd )S pr>in Clolli hkJinj- 320 pajM— many illuilriliMi 
wrapper Taitt»Qfcoi^*ntM, & commndatioy**, on rcffiMal. 

AMERICAN PUB. CO., IWWiutnBldr., Phllidelphia 




HOW I BEAT THE GAME 

The Inspiring Story of how one poorly paid garage 
mechanic won success, his own business and a big 
income. Tells how you can increase your salary 
from 100 to 500%. Send for it today FREE. 

Ambu Engineering Institute 

Dept. 42 2632 Pr«lrl« Av>., Chicago, III. 




Stop Forgetting 



Mako Your Mind fin tiiJex 
from wtuch you aelect /actBt 
nua. fiusMi. D«- 
(MtraUon, Mlf- 
«reom« Mahfill- 



BinirM, 



foi nwtfo lneM 

for nvUmtmorT «nd 

atnCkin teat and lllu*- 

tnt«d bo^let. **How te 



PRCF. HENRY DICKSON 

I>«pt, 929 Cvanstofi. III. 




The Gasoline Engine on the Farm: Its 

Operation, Repair and Uses 
By XenoW. I'utnam, A useful and practical treatise on 
the modern easoline and kerosene engine, its construction, 
management, repair and the many uses to which it can be 
applied in jirescnt-day farm life. It considers all the 
various household, shop and field uses of this up-to-date 
motor and includes chapters on engine installation, power 
transmi-ision and the best arrangement of the power plant 
in rcfiTcncf' to the work. Cloth. 

527 pp. 179 iriuvtratlons Prfce. $3.0O 

POPULAR SCIENCE MONTHLY 
22S WMt 39th StrMt N*w Yark City, N. Y. 
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No use lookin^^r 
youc^p to come in 




unless you've 
sent one out 



Men talk about **when my ship comes in" 
without reflecting that ships come in only 
when they have been sent out. The plain 
truth is 'hat positions of responsibility, honor, 
leadership and good pay, come only to the 
men who have the foresight to prepare them- 
selves for bigger opportunities. 

Succets is a conquest — not a be- 
quest. It is won by pluck, not 
luck; by working, not wishing. 

If you want a bigger opportunity to come to you 
In 1923. 1924 or 1925, have the foresight to begin 
preparing right now — not next month. Use your 
spare hours studying with the United Y. M. C. A. 
Schools. Every year you have 936 week-day spare 
hours between seven and ten o'clock. The United 
Y. M. C. A. Schools now offer more than 300 corre- 
spondence courses, and an instruction-by-mail ser- 
vice that gives you the most for the least money. 

Cwct our friendly counsel on your problem. We 
will tell you how thousands of ambitious young men 
arc. with our help, making their "ships come in." 
Mark and mail the coupon today. 



Some of our 300 Correspondence Courses 
ButinMi Courvea 



Account ini;y 
AJvertiAiiiB 

B.Kik« oyina 
BusMi.-tL Ai-iinmetic 
Bitainess Adminiatratlen 

Buainuu Fiu.iiic>i 



Busines* Law 

gompletu Letter-WritioK 
tHc« Mati&KemcDt 
Public peak ins 
SAleamanHhip 
Secretarial 
Show Card Writiiw 
SlcnoKCHphr 
Tralfic H anas'* maat 



Tttohnical and Other Courses 



A *rlc 'Itaral Cnoraea 
A ► >li -1 P^ycholoKr 
Ar -hitectjjr© 
A itornobile Cottraes 
B III l< JIT C >n«tructii>n 

'ivil Knuineerinir Course* 

>riflln» Gmr lea 

5l^ctiii-al Couraea 

E •eliih Orjracc 

;met."y Manaavment 

"••rc'trn I ansiiases 

roreinan«hiD 

Jffrb Bnirinrerliur 

AiKh S hortl Coarsed 

■tun mtinir 



fmnrance Courses 

Mathematical Courses 

Mechanical Knsincerinir 

Own- Your- Homa Couraa 

Flan Rcsdinir 

Plumbintr 

Poultry Husbandry 

Radio Rnfcine«rini[ 

Radio Tcletrraphy 

Steam KnirfneerinK Course a 

StrnctaralDraftlnK 

Surveyfnc 

Use of the Slidf Rule 
Vocational Guidance 
ilre you an i>x-s«rvice nanJ 



\ WfrDV > y Correspondence 
^"^^ Insthiction 



YMC A. 



347 Madison Avenue 
o^,.. New York City 
WUho it oiili«sdtxg me. please advise recardloc the course in 




Name 
Full Addn 



(Please write ptainlv.) 



SAVE 
MONEY 



Send todav forour new,bial923 
cataloff which is crowded with I 
barKains from cover to cover. J 
Make a dollar do the duty of two. I 
Write now b«!fnr« roa fonret. It*« frea | 

RASAMODNT TRADIM6 CO. 

DEPT. 318 I 
M'WEST 2a«St.llXWY0IllUIXl 



[Bargains in 
eveiythin^ for 
I Men & Women 

SPORXmO GOODS 
FIBEABMS.SHOES 
„ ^ WKNIT GOODS 
Ready CLOTHING 



FREE 

BARGAIN 
CATALOG 




TecthWhitei 

and 
Beautiful 
TOOTH WMi: 



jJEDIATELY 

^^Tiarmless 

fe Months 
Trial , 
Bottle 25f 
SN.ILL. DEPT. U 
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Billy and Fido Toy 

(Continued from pag,e 100) 

and is inserted in a slot in the dog's body, 
and fastened with two brads. Another 
brad through the goat's body and the brass 
strip, shown in Fig. 1, serves as a pivot, so 
that the dog's body will swing freely just 
over the goat. 

The goat is fastened' to 2 blocks (Fig. 1, 
a), H i>y 14 by ^ in., that, in turn, are 
attached to a walking beam, 6, 34 by 1 by 
6 in., under the floor of a simple flat car. 
The walking beam is pivoted between 
blocks M by H by 1 M in. The platform is 
K by 33^ by 73^ in., and the side pieces, ?^ 
by 5^ by 7 in. The wheels are wood button 
molds 1 34 in. in diameter, with axles made 
from 3/16-in. dowels. To the front axle is 
attached a cam block to raise and lower 
the walking beam. 




Resistance Unit for Recharging 
Radio Storage Battery 

By J. M. RoUton 

A PORTABLE resistance unit, like the 
one illustrated, for charging radio 
storage batteries from any direct current 
lighting socket permits the owner to draw 
six amperes without using a cumbersome 
bank of lamps. The construction is ex- 
ceedingly simple and inexpensive because 
standard parts are used. 

I was led to develop this unit because 
of the impossibility of purchasing resistance 
wire in small quantities in the open market. 

Finally I dis- 
covered that a 
heating element 
in long cartridge 
form was being 
sold for basin- 
shaped, reflector- 
type electric 
heaters. The wire 
is wound on a 
fireclay tube and 
has a screw base. 
I purchased one 
for $1.25 and 
found by actual 
test that itpassed 
634 amperes at 110 volts d.c. 

To get rid of the heat as quickly and 
safely as possible, I screwed the cartridge 
into a porcelain extension socket with a 
side tap and surrounded it with a heavy 
glass cover from an engine sight feed oil 
cup. The glass was held by two fixture 
globe brackets, the one next to the socket 
being fastened in position by a brass collar 
just large enough to slip over the base of 
the resistance unit and held in place by 
three No. 10/32 setscrews. 

The side tap extension receptacle is taken 
apart by loosening a screw in the base, and 
one of the side taps is separated from its 
connection with the main line, but left 
attached to the shell by a screw so that it 
will be in series instead of parallel with the 
main line. When a cord from the radio 
battery is plugged into the tap, the circuit 
is complete. 

Only one precaution is necessary — to 
mark the side plug points so that the same 
blade will always be plugged into the same 
hole. Test the battery leads for polarity 
the first time the unit is used. 

The oil cup glass costs 33 cents, two fix- 
ture holders, 5 cents each, and the porcelain 
extension 50 cents, making a total of $2.18 
with the resistance unit. 




%f;^Foniiica is 

Pretened Insidafion 

SALES of Formica for 
radio insulation exceed 
those of any other material 
because Formica has qualities 
that radio engineers as well as 
amateurs value very highly. 

Formica panels are incompar- 
able in appearance. The 
splendid gloss finish is per- 
fect. It can be converted 
into a satin finish equally fine. 

Formica has the highest and 
most uniform dielectric 
strength — and that strength 
is permanent. It does not 
acquire water content either 
by internal chemical action 
or absorption. After a year 
or two of use is when the 
Formica panel is most ap- 
preciated. 

Formica is remarkably uniform in 
its qualities. You can count on its 
performance with certainty. 

Formica is approved by the Navy 
and the Signal Corps and has been 
certified by the United States 
Bureau of Standards. 

But it holds its dominating po- 
sition by virtue of the preference 
of active radio men everywhere — 
both amateur and professional. 

Formica is now available every- 
where for quick delivery. There 
is no reason to use materials in 
which you have less confidence. 

DEALERS: When you sto«k 
Formica you profit by the 
important advertising and 
sales co-operation that we 
have arranged for dealers. 

THE FORMICA INSULATION 
COMPANY 

4630 Spring Grove Ave. 
Cincinnati, Ohio 



jl Laminated Pbenolk Condensation Prodnct 
SHEETS TUBES RODS 
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BUSINESS TRAINING 

IBusliiess ManuKement 

Industrial Manatcemont 
jPersonnfl OrfHiiizutloii 
jTrartlc Maniik'eioent 
IBualiU'SS Law 
IBankins antt Banking Law 

Accountancy ( Including C.l*. A. ) 

Nicholson Coat Accounting 
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Four Inventions 

*ND he's only one of scores of in- 
i\ vcntors who got their first real 
J. \. start through spare-time study 
with the International Correspondence 
Schools. 

Jesse Ct. Vincent, Vice President of the 
Packard Motor Car Company, inventor of 
the Packard Twin Six and co-inventor of 
the Liberty Motor, is a former I. C. 3. 
student. 

So is John C. Wahl, Inventor of th« 
Wahl Adding Machine and the Eversharp 
Pencil; W. E. Hallett, inventor of the 
Hallett Tandem Gas Engine; H. E. Doerr, 
Chief Mechanical Engineer, ScuUin Steel 
Company, and W. J. Libby, Inventor of 
the Llbby Mine Hoist Controller. 

HERE'S the same coupon — tlie .same opportunity 
that these men had. There's still a chance for 
you to get ahead if you will only malie the start. 

One hour after supper each night, spent with the 
International Correspondence Schools in the quiet of 
your own home, will prepare you for the position you 
want in the work you lilie best. 

Yes, it Willi Put it up to us to prove it. Without 
cost or obligation, just m^k and mail this coupon. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 762S-C, Scranton, Penna. 

Without cost or obliKation on my part, please tell me 
how I can qualify fi>r the position or in the subject belort 
which 1 have uiarkeJ an X: 
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Radio Receiving Set Operates on 
no-Volt Direct Current 
By Arnold Holmes 

TO THE majority of radio experimen- 
ters, audion receiving sets spell storage 
batteries, which are always expensive and 
must be charged frequently. The wireless 
fan who has spilled acid from his battery 
on a rug and has found it necessary to buy 
B batteries frequently, can avoid all his 
difficulties if he has access to 110-volt 
direct current mains, for he can buQd a 
receiver to operate entirely from them. 

The story of the connections of this re- 
ceiver is told by the circuit diagram, Fig. 1. 




Fig. I. Wiring diagram of aet oparated an- 
tlrelr with currant from 110 d. c. maina 



Any noise that is introduced in the fila- 
ment circuit of the receiver by the power 
circuit can be eliminated successfully by 
the combination of coils and condensers Li, 
La, and Ci, C,. The condensers should 
each have a capacity of about 10 micro- 
farads and can be made up of 2 microfarad 
telephone condenser units. 

The easiest form of inductance for the 
experimenter to build is illustrated in 
Fig. 2. The core can be made up of trans- 
former iron laminations or well annealed 
iron wire that has been given a covering 
of shellac. It is possible to obtain this 
wire cut to length and straightened from a 
steel wire company. 

The fuses F, and F2 should be installed 
for protection, and can be of 5 amperes 
capacity. This will protect the source of 
supply from accidental short circuit. 

The current through the three receiving 
tubes, connected in series, can be adjusted 
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Fig. 2. The inductance* used can eaailjr 

be wound 



to the right value by screwing in the proper 
number of 160-, 25-, 15-, or 10-watt tung- 
sten or carbon filament lamps. The con- 
denser Ct connects the radio receiver with 
the ground and prevents a short circuit in 
case the power circuit is intentionally or 
accidentally grounded. The condenser 
should have a capacity of 2 microfarads 
and can be of the type used in telephone 
work. This condenser effectively prevents 
the passage of the direct current, but offers 
a very low impedance to currents of the 
frequency of the received signal. 

It should be pointed out that the fila- 
ments are connected with the negative ter- 
minal of the power supply and that the 
(Continued on page 103) 
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Think of it ! $175 paid to F. L. Bennett, 
Amsterdam, N. Y., for one mechanical 
drawing. 

.\ny young man can easily duplicate Bennett's 
success by practicing at home like he did. You, 
too, can become an expert draftsman if you are 
ambitious. 

.A new, simple method of draftinK puts the big 
Jobs within your reach. Master Draftsman 
Bitting will show you how. You begin to DRAW 
at once. No long and tedious study. Bitting 
has made draftsmen in 100 hours. 

Drawing Outfit 

FREE! 

Tt» those wh act at once we offer a complete 
drawing outfit FREE. This is a special offer to 
beginners who want a well paid profession — not 
merely an ordinary job! 

DlajA Pi'lif f There's big money in blue 
■•'••^ print reading, and you 

RA a H i tl <y perfect yourself in this 
C a U I 11 5 important and profitable 
work without learning to draw. 

Costs Nothing to Find Out 

Write today for our free ofiFer on professional 
draftsman's outfit. Find out how you, too, can 
get $175 for a single drawing or become a blue 
print expert. Send for FREE book "Language 
of the Engineer." Address 

Master Draftsman Bitting 

Dept. 252 

ISth and Wallace PHILADELPHIA, PA. 





TWENTIETH CENTURY 

Book of 

Recipes, Formulas 
and Processes 

This book of 800 pages is the most 
complete Book of Recipes ever published, 
giving thousands of tecipes for the manu- 
facture of valuable articles for every -day 
use. Hints. Helps, Practical Ideas and 
Secret Processes covering every branch 
of the useful arts are given. 

10,000 Practical Formulas— The 
Best Way to Make Everything 

\ book to which you may turn with confi- 
dence that you will find what you are looking 
for. A mine of information, up-to-date in 
every respect. Contains an immense number 
of formulas that every one ought to have that 
are not found in any other work. 

Price $4.00 
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Radio Receiving Set 

(Continued from page 102) 

greater portion of the drop in potential 
necessarily occurs across the lamp bank. 

The plate potential is obtained from the 
same source and in general should be made 
to pass through an additional coil and con- 
denser to remove any noise still remaining. 
The condenser C3 should have approxi- 
mately 6 or 8 microfarads capacity and the 
inductance should be similar to that shown 
in Fig. 3. A 10-watt tungsten filament 
lamp is included in the plate circuit of the 
receiver for pro- 
tection. If the 
plate lead is short- 
circuited at the 
receiver, the lamp 
lights up and the 
current is limited 
to 1/10 ampere. 
The lamp does not 
light up with a 
normal current 
taken by the re- 
ceiver, and the lamp causes but a small 
drop in voltage across it. 

The plate potential applied to tube No. 1 
is equal to the voltage of supply, say 100 
volts, less the drop in voltage across L, Lj 
Lj. That across tube No. 2 will be less 
than that across tube No. 1 by the amount 
of the filament drop across tube No. 1. 

With this receiver very satisfactory re- 
sults have been obtained without the ex- 
pense and care of storage batteries for the 
filaments or dry batteries for the plate. 




Fig. 3. Inductance for 
the plate circuit 



Neat Display Rack for Store 
Has Collapsible Arms 

'TpHIS collapsible display rack, installed 
in a Washington, D. C, store, is of es- 
pecial interest because of the manner in 
which the arms fold out of the way when 
not in use so that one or more may be used 
independently of the others. The con- 
struction is simple and inexpiensive. 

The arms are shaped as shown, and the 
base and- upper bracket are quarter sec- 




The arms raise up and swing out when 
needed; otherwise they talce up little 
room in the corner 



tors of a circle. These parts are all of 
wood. An iron band attached to the walls 
and the upper bracket is the support for 
the extended arms, which protrude in a 
fan shape when raised. 

The rack is inconspicuous and does not 
take up any floor space in the store when 
folded. Draperies and clothes are dis- 
played on it, but it would also be useful 
for hangings, wallpaper, and other ma- 
terials.— G. L. K. 




TWO HOURS WORK 



In answer to a request from Chief of 
Police, Warren Biglow, the Finger- 
print Expert arrived at the scene of 
the daring robbery of the O — —Com- 
pany offices. $6500.00 in currency 
was gone. Not a single clue had been 
found. 

Almost Immediately Biglow turned his at- 
tention to a table which had been tipped up. 
The glossy mahogany showed an excellent 
set of finger prints. The thuf might just at 
welt have left his calling card. 

To make a long story short, his prints were 

? holographed, and matched with those of "Big 
oe" Moran, asafe blower. Moran wascaught 
and convicted on Biglow's finger print proof. 
The money was recovered and a $500.00 re- 
ward given to Biglow, in addition to his fees— 
as pay for his two hour's work. 

BeaFinger-Print Expert 

Learn at Home in Spare Time 

No more fascinating work than this — and 
big rewards go to the EXPERT. Thousands 
of trained men are now needed. The Finger 
Print work of governments, corporations, 
police departments, detective agencies, banks, 
individuals, has created a new profession. 
Many experts earn $3,000.00 to $10,000.00 a year. 
And now you can easily learn the secrets of 
this new science in your spare time— at home. 
Any man with a common school education can 
become a Finger Print Expert in a short time. 

ITwAA Finger-Print 
rrCU Outfit and 
Course in Smcrei Service 

We are making a special, limited offer of a 
compute Professional Finger-Print Outfit and a 
Course in Secret Service Inteltigena , both ab- 
solutely FREE. Mastery of these two profes- 
sions offers you a brilliant career. 

Send Today for 

FREE BOOK 



Write quickly for 
fully illustrated fre« 
book on Finger Prints 
which explains this 
wonderful training in 
detail. Don't wait 
until this offer has 
expired — mail the 
coupon now. You 
may never see this 
announcement again I 
You assume no obli- 
gation — you (have 
everything to gain 
and nothing to lose. 
Write at once — 
address 



University of Applied Science 

Dept. 1362 1920 Sunyaide Are.. CUcag* 



University of Applied Science 

Dept. 1362, 1920 Simayelde Ave.. Chleace.m. 

Gentlemen: Without any obligation what- 
ever send meyour new, fully illustrated, FREE 
book on Fingerprints, and your offerof aFREE 
Coui% in Secret Service Intelligence. 
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How little by 
the beasts. 



II / Finally revised, illustrated with 100 full- 

\/jt I I^H*I P^^® reproductions of famous paintings, 
/fcAi I I 0 and bound up into 4 library-size volumes, 

/ you can now g«t this newest, best edition 

of H. C. Wells' "Outline of History" at H let* than the price of the 
original two-volume sett 

The Oldest Man 
in the World 



Just part of a skull, two molar 
teeth and a thigh bone! Pieced 
together they made — what? One 
of tlie most perplexing mysteries 
in the study of human history-. 

Were these the remains 
of an ape-like man who 
lived 500,000 years ago? 
Scientists belie\e that they 
were; they call him the "Dawn 
Man," and out of the record 
embedded in the rocks they have 
reconstructed the conditions of 
his life. How he killed his food 
and tore the raw flesh from the 
bones; how he married and fought 
clawed and clubbed his way up 
fascinating, gripping story, but 
this greatest 



little 
It 



he 



IS a 



in 



and diet!! 
to master>' over 

it is only one of a thousand stories that stir your blood 
book of modern tim6s. 

Imagine a book that begins 10,000,000 or 100,000,000 years ago; imagine 
being carried down through the ages from one dramatic scene to another — 
as if you sat in a motion picture theatre and saw the whole drama of the human 
race displayed on the screen before you — imagine the thrill of such an experi- 
ence and you have some conception of 

H. G. WELLS' 
"Outline of History" 

In the Finally Revised, Illustrated, 4-Volume Edition 

A history that goes back 100,000,000 years — -that traces man's rude beginnings 
500,000 years ago — that follows him down through the prehistoric ages to the 
Babylon of Nebuchadnezzar, the Athens of Pericles, the Egypt of Cleopatra, 
the Asia of Genghis Khan, the France of Napoleon, the England of Gladstone, 
the America of today, through the Great War and on into the future United 
States of the World — that gives ALL history as one story — that is Wells'. 

^ "The man who finishes this volume will be an Think of it — the original plates and illustrations; but 

\ educated man. however much, however little revised by Wells himself and printed in four handy, 

\ he knew when he started." — Baltimore library-size volumes instead of two bulky ones. 
^ Evening Sun. This means we must get quantity prices on 

„-„ \ There you have it in a sentence — the P.','"''"? l"^' " ■°<=^''^' "o^' important of 

2-23 ' \ reason whv 250,000 men and women all, tnat we 

, \ have paid $10.50 for Wells' Outline urn . v tl UK . 1» • . 

S"!** \ and felt they were getting it Must Know How Manv lo rriiil 

Rsriewi Co. cheap. The Outline is more than •' 

: M Irrinf Plare y a history— it is an education— s],aii the edition be 50.000? Or 100,000? Or 

I New Yark Oil; the orderly knowledge of human 500,000? We must know now. 

X proaress which men go to col- » i,. xt n u,- . , i..t., n .»• 

I Send me on op. \ lege four years to get-and . As the New Republic truly says: •The Outhne 

frorj/. charges \ Jften come away without. ts too btg nen for publishers supcrlaltva. Without 

pair! by you. Wells' * superlatives, therefore, let us say very earnestly: If 

i Outline of History. \ Voluntarily Wells has you want the opportunity of examining Wells' Outline 

iin the latest revised V slashed his royalties /r« in your own Home for a week, do not lay this page 

ledition at the special 85% and entered into down until you have made your reservation by 

xreduced price. .■Mso enter N a contract with the clipping the couiKin. 
I my subscription to the \ Review of Re- 

;onrfuu,^L.~UTar V°""' ^"^^ "^^^ REVIEW OF REVIEWS Too 

' T^^dther sen 1 you $1 in 5 ^» ' b*e°o«er"rtS For Thi,,, Y.„. .he St.™l.,d .1 Usefuln... .„d Au.l«ri„ 

1 days and $1 a month thereafter for » '^.""^^'^f "1, Where Wells' storv leaves off, the Reviewof Reviews 

■ U, ■I".°?,'.'''' °' return the \ ° ^ („„rtJ takes up the record of human achievement. His is 

Wells History within a week, send \ iJ^.h^n the history of the past; the Review of Reviews records 

; you 25c for the first copy of the maga- ^ ,h»f^- interprets for you the story of today. It is fit- 

itine dehvered, and cancel this order. ^. ^ p , ting that the two should be joined together; and only 

„,._,_ \ by joining them can we make the remarkable ofler 

NAME ■•^nce. detailed on the coupon below. 

;™io.:: :: : ; -: \ Review of reviews Co. 

For full caeh with order, —nd only flO.SO ^ 30 Irving Place NeW York 
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Taking Microphotographs 
without a Microscope 
By Ernest Bade 

"TpHE past few decades have seen an 
•'• amazing development in the manu- 
facture of lenses suitable for the compound 
microscope. But since such an instrument 
is expensive and often is employed only in 
photographing objects too small to be seen 
readily with the eye, a different method, 
requiring only one well ground lens for both 
enlarging and photographing, will fre- 
quently serve satisfactorily. Such a 





A convex lens fastened in a cardboard holder 
takes the place of the camera lens 



method has its limitations, however, and, 
although tiny objects can be photographed, 
they can not be magnified indefinitely. 

Sections through the stems of our com- 
mon woods and shrubs, which give us an 
intimate glimpse into their structure and 
function, as well as many marvels of the 
animal world, can readily be photographed. 
Insects, such as dragonflies, bees, grasshop- 
pers, and flies, can be taken so as to show 
that they have compound eyes made up of 
si.x sided elements, while crayfish, which 
belong to the same phylum, have com- 
poun d eyes 
consisting of four 
sided elements. 
Then, too, the 
brightly colored 
butterfly wing 
defines itself into 

r) the treated HUmCrOUS OVCr- 
1S.j>ct lapping scales, 

every one of them 
most delicately fluted and ribbed. 

These structures, as well as countless 
others, can be cut with a razor and ex- 
amined by the method to be described, pro- 
vided the object is placed successively in 
30, 45, and 60 per cent alcohol, stained, if 
necessary, in eosine, carmine, or aniline; 
and, finally, treated in 95 per cent and 
absolute alcohol. The object must remain 
at least two hours in each solution and then 
be hardened in xylene for the same length 
of time. 

The object is then ready to be mounted. 
It is placed on a glass slide, carefully cov- 
ered with a drop 
of Canada bal- 
sam and a glass 
cover gently low- 
ered upon it so 
that air is ex- 
cluded. It is 
placed horizon- 
tally and slightly 
weighted until 
the balsam has 
quite hardened. 

When the slide is finished, it is held up- 
right by means of a wooden clip, the object 
being placed at such a height that it lies in 
the exact horizontal center with the lens. 
The character and type of lens used will, of 
course, influence not' only the sharpness of 
(Continued on page JOS) 




The finished slide 
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The very finest quality forged steel and 
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Send No Money! 
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brings your automatic 

Denver Importing Company 

Uspt. 123 P. O. Box 276 Denver, Colo. 



SHARPENER 

Hen'itba om^est vai mort practical Eoife ~ 

Bharpener ever invented- Puta a keen edge 
on aoy kind of knifo. Wondorful Seller 
every home wants — show it— a sale U 
made. Big profits for hustlers — easy to 
make 12.00 an hour. 360 other fast 
Klllng Household Articles. Get the 
Agency-yourchancetocleannp. Write 
quick-today-territory going faet. 

Tka AMcricaa Prodncti Co. 

7594 Third St.CinclnnatI, 0. 




THE HOME WORKSHOP 



Wres tling Book FREE 

Lmuh to b* kn cxiiart wrttstler. Know ecienttfio 

wraotUnr. Mtf-d«faaa«. and jui-jfUD. DvTstop • 

b popalar •cnool ■ no r 
worw'B ebampios*— the 

Frank Gotch and Fanner Boms 

cffar roa m wontfartui opportunity. WrestUns \m 
•ullr BM onlekly Uamaa at bom« by mall* Mas 

I MMi bora wnta now lor splendid Ire* book. 

hlVRLSTLlNGI l'Uni*U^**«**'>««*^*^lt*- Ba abla to handia 



.«▼« pel bealtb. Jolo 
iMmbynuH. Tbafamona 
> marvaloua 



>llnScb*lefWtali« 



your as^, 

1782 Kmc BU(,OB>k(.(Ui.i 




Microphotograph of 
vinegar fly 3/20 in. long 



Taking Microphotographs 

(Continued from pane 104) 

the image, but also the magnification. 
Satisfactory results are only possible with 
an accurately ground lens; cheap ones may 
be used for one or two magnifications, while 
the best grades are necessary for enlarging 
from 10 to 50 or more diameters. 

A double bellows is convenient, since the 
longer the bellows, the greater the magnifi- 
cation. The ad- 
dition of a 1 and 
a 2 ft. tubular 
section to lengthen 
the bellows, is 
desirable. But 
here it must be 
remembered that, 
while the object 
is enlarged, the 
finer details, al- 
though cor- 
respondingly in- 
creased in size, 
are not so dis- 
tinctly enlarged 
with a long bel- 
lows as when a 
smaller lens of 
greater magnify- 
ing power is used 
with a bellow extension that is smaller. 

Various types of lenses should be tried 
before pictures are taken with them. After 
removing the plate that holds the lens, 
or only the camera lens, as the case may be, 
make a cardboard plate that will snugly fit 
into the vacant place. Then, taking any 
plano-convex or double convex lens, cut a 
hole in the center of the cardboard and in- 
sert the lens. Bring the microscopic object 
glass near the lens and focus until a sharp, 
clear-cut image is thrown on the ground 
glass. If the image is at all foggy through 
interference colors, reject the lens and try 
another. This is 
of fundamental 
importance, for 
good photos, 
clear to their 
least detail, can 
be secured only 
when the lens 
throws a clear 
image upon the 
ground glass. 
Then, too, the 
diameter of the 
lens should be 
larger than the 
diameter of the 
object or at least 
the same size; 
when the lens is smaller, only a fragment 
of the object can be taken. 

It must not be forgotten that the camera 
lens is not used; a perfectly ground convex 
lens is all that is required. The light of a 
strong lamp is thrown from the back 
through the object, into the lens, to the 
ground glass. The exposure, which varies 
with the illumination, is a short one, a small 
piece of cardboard being held in front of the 
lens just before the picture is taken to cut 
off the light. The cardboard is removed to 
expose the plate and put back to cut off the 
light, the shutter then being replaced in the 
plate holder. 




Part of peacock fly wing 
15 mm. long 





Slag from blast furnaces is a cheap and 
useful aggregate for concrete. It should, 
however, be properly air-cooled and aged. 



The Book for 
Radio Fans 

The New Edition of the 
AMATEUR RADIO 
CALL BOOK is the most 
complete directory of am- 
ateui- stations published to 
date — listing Amateur, 
Special Amateur and 
Telephone Broadcasting 
Stations of the United 
States and Canada, also 
describes the Construction 
and Operation of a Honey- 
comb Coil Set, Detector 
and Two Stage Amplifier. 

The Radio Map 

of the United States and 
Canada, size 2x3 feet, sup- 
plies an indispensable requisite 
of every radio station. The nine 
radio districts, broadcasting 
stations, standard time areas, 
etc., etc., clearly indicated. 

Record Your 
DX Work 

By pasting the map on heavy 
card board and using colored 
stick pins you can easily record 
your distant radio work. 

At Your Dealer or 
Send Direct 

Price $loOO 

Book and Map complete 
(Do not send stamps) 

Dealers Write for 
Proposition 

RADIO DIRECTORY AND PUBLISHING CO. 

45-F Vesey Street. New York. N. Y. 

Radio Directorjr and Publishing Co> 
45-F V«>»y Street, N*w York. N. Y. 

Please send me a copy of the latest edition of 
**Ameteur Radio Call Book and Map/' for 

which I enclose |1.00. 

Name 

Street Address 

Town and State 
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Small Current — 
Big Job! 

Care in Selecting Your "B" Battery 
\ Cures a Whole Flock of Sialic Troubles 

A lot of radio bugs are missing a 
good bet when they fail to give the 
proper attention to the "B" Battery 
that supplies current to the plate cir- 
cuit of the vacuum tube. In a good 
many cases — and this applies to the 
seasoned enthusiast as well as the 
newest novice in the ranks — it is 
wrongly set down that since this cur- 
rent is so exceedingly small it cannot 
be very important. 

Nothing could more completely mis- 
represent the facts. True enough, the 
current supplied by the "B" battery 
to the plate circuit is small — but it is 
precisely for that reason that even the 
•lightest variations or disturbances are 
to be so carefully avoided. 

In thinking of "B" batteries keep 
this in mind: The current from these 
batteries goes directly into the fine 
windings of the coils of your phones. 
Therefore even the slightest disturb- 
ance or unbalancing of the battery is 
translated directly into noise. 

Obviously the reason for carefully 
soldered connections, loop aerials, short 
leads and the elimination of useless 
wires is to do away with noise just as 
far as possible. The same reason 
should dictate the careful selection of 
"B" batteries. It hardly pays to go 
to a great deal of trouble in taking 
the usual steps to eliminate static 
unless you also pick out a battery 
that is free from the hissing, sput- 
tering and frying noises that are so 
often confused with static and that 
in common with static noises are 
multiplied six or seven times with 
each stage of amplification. 

A "B" battery that is completely in 
accord with the efforts of manufactur- 
ers of sets to do away with static dis- 
turbances is known as the Willard 
"B" battery. This battery consists of 
a group of twelve glass-jar cells, 
assembled in oak cases and connected 
with heavy burned-on connectors. 
Due to the distance between jars elec- 
trical leakage from one jar to the next 
is practically impossible. As each of 
the cells has Willard Threaded Rubber 
Insulation between the plates there is 
no opportunity for leakage from plate 
to plate. 

It is said by those who have carefully 
examined the construction of the 
Willard Radio "B" battery that, in 
addition to its ability to give results 
without distracting noises, it will last — 
if not a lifetime — at least such a long 
period that it will show a material 
money saving long before it begins to 
exhibit even the slightest sign of age. 
— (Advertisement.) 
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How I Made Money with Odd 
Repair Jobs 

I ALWAYS have had a shop in which to 
putter and tinker at making things, and 
when I needed money to build a wireless 
set, I turned to my tools to help me earn it. 
I found a demand for some one who would 
do little things that didn't require a car- 
penter — placing an extra bolt on a door, 
making a sidewalk, building and repairing 
fences, placing a board on a porch floor, and 
similar jobs. If any lad of high school age 




will look for this sort of work, he will find, 
as I did, that soon he will have more than 
he can handle. 

Noticing that there was a demand for 
porch swings, I began to make them. I 
needed a quantity of thin oak paneling and 
in my frequent visits to a second hand 
store, I noticed one day a number of old 
wooden bedsteads. The proprietor said 
there was no sale for them, but that he had 
taken them in with the furniture from an 
entire house. Those beds looked like porch 
swings to me, and when I found out that he 
wanted only from 25 cents to $1 each, I 
bought the lot. I got two swings, worth $6 
apiece, from each of the three frames, which 
also gave me paneling for chests, instru- 
ment boards, and other things of that kind. 

The fact that I was able to earn money 
in this way kept me in high school and 
later allowed me to enter college, while the 
experience gained makes me practically 
independent of carpenters or repair men. 
— Benjamin B. Dawson, Wichita, Kan. 



Straightening Springy Wire 

OFTEN wire, such as copper-plated 
spring wire and piano wire, which 
come from the factory in coils, must be 
straightened before it is used. A way to 
do this easily and quickly is by drawing 




Th* wire is drawn between 
three nails 



the wire off the coil through three nails 
driven in a block of hard wood. 

The coil is placed over three or four 
spikes driven into the bench top, and the 
wooden block is held in the vise. The end 
of the wire is then threaded through the 
nails as shown. End-cutting pliers are 
used to draw the wire through. — M. F. 




$60 Td$300 

a Week in 
New Profession 



Enormous untouched field. No 
competition — a tremendous demand 
—and no capital required. 

THE secret of making 
big money is to get into 
something new where there 
is no competition — and yet 
a big enough demand. Do 
you appreciate what a rich 
field for profit Extermi- 
nating Engineering offers 
you? Do you know that 
$300,000,000 loss is occa- 
sioned every year from pests and vermin that 
infest offices, ships, warehouses, hotels and 
private homes? That is why individuals and 
commercial houses gladly pay enormous feet 
to Exterminating Engineers — specialists who 
know how to get rid of these destructive and 
annoying pests quickly and effectively. 

Learn In Two to Six Weeks I 

In n few short weeks 1 teach you the tuccenful and es- 
dusivc- tnethods «ith which I have revolutionized the rxter- 
mtnating science. I give you the aectet formulae and 
supply you with materlalo which will enable you to give 
•n Iron-clad guarantasof satisfaction to >our customer*. 
My methods — totally different from any other* — have 
never been known to (ail; yet they are extremely slmpto 
once you know ttiem. 

I Put You In Business 

Afl soon OS you are experienced — It takes but a few short 
weeks — I start you In business as my local representative !■ 
your district. Here I refer all local Inquiries and contracts 
to you. bring you new customers and lend dignity to you 
profession by an extensive national advertising campaign 
whlcti explains tlir services rendered to heulth and sanltatlos 
by tlie exterminating engineers who have been trained undcf 
my ■uper\ision. 

Send for FREE BOOK 

Never has there been such an unusual opportnslty to ears 
big money so easily I Send for my Free Book which describes 
the wonderful opportunities In this brand new fSeld — oppor- 
tunities which pay from ^.000 to over $15,000 a year. Mall 
the coupon for Free Book todajr- 

Extsnninating Engineers of America 

Dept. 22, U WMtlSth StrMt, New Y*rk City 

EXTERMINATING ENGINEERS OF AMERICA 
Dapt. 22, 43 W*«t 16th Street, N*w Varh City 

Pleaae wnd me vdtbouc obligation, your free book. **A 
noAtable BuslncM Overnljiht," which teUa how I caa 
I $40 to over S300 ■ week am an Exterminating EndnMr. 



LEARN 
BY DOING 




ELECTRICITY 

taught by 

Actual Practice 

In America's foremoit and oldeit 
institution for trade training. 

No Books Used 

Individual Instruction. 
Start Any Day 

H'rjte ^or FREE64-paia catalog 

THE NEW YORK 
ELECTRICAL SCHOOL 

40 We»t 17th St., New York City 



February. 1923 




The Hour That Counts ! 



When you see a man putting in his 
noon hour learning more about his work, 
you see a man who won't stay down. 
He'll never be satisfied until he hits the 
top. And hell get there ! 

In shops, factories, ofBcea, stores, in every line 
of industry, men are holdinar splendid positions 
won through spare time study v. ith the Inter- 
national Correspondence Schools. Today they are 
earning four or five times — yes, some of them 
ten times as much money as when they started. 

Employers everywhere are looking for men 
who really want to get ahead. If you want to 
toake more money, show your employer that 
you're trying to be worth more money. 

For 30 years the International Correspondence 
Schools have been training men and women right 
in their own homes. 

More than two million have stepped up in just 
this way. More than 140;000 are studying now. 
Can you afford to let another hour pass without 
making your start toward something better ? 
Here is all we ask — without cost, without obli- 
cration, mark and mail this coupon 1 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 7625-C. Scranton, Penna. 
Without cost or obligation on my part, please tell m* 
how I can qualify for the position or In the subject &3/ore 
which I have marked an X: 



BUSINESS TRAININQ 

IBualncss Management 

jlnduscritil Managetnt-nt 

Ipeisonnci Oreiuiliatlou 

■jTrafflc Managemtfiit 

jBuslnosa Law 

j Banking and Banking Law 

lAccounlAncyi Including CP. A.) 

INlcholson Cost Accounting 

1 Bookkeeping 

JPrlvate Secretary 

J B uslness Spanish □ French 



DEPARTMENT 

Salestnanaliip 
Advertising 
Uettcr letters 
Foreign Trado 
Htencgraphy and TyplBC 
_ Business English 

B Civil Service 
Uailway Mall Clerk 
Common School Subjects 
Jliph School Subjects 
Illustrating 



TECHNICAL AND INDUSTRIAL DEPARTMENT 



1 Electrical Englneericff 
J Electric Lighting 
1 Mechanical Engineer 
jMechanlcal Draftsman 
J Machine Shop Praaice 
jRallroad Positions 
iGas Ennfiic Operating 
jCivil EnginetT 
1 Surveying and Mapping 
J Metallurgy 

] Steam Englaeeriug QBadio 



□ Architect 

□ Blue Print Reading 

□ Contractor and Builder 

□ Architectural Draftsman 

□ Concrete Builder 

□ Structural Engineer 
nchemiatry □ Pharmacy 
n Automobile Work 

n Airplane Engines 

□ Agriculture and Poultry 
QMuthumatlca 



Nam* 

Street AddrMi.. 
CltT 



Occupation 

PcnoTis retidino in Canada thould tend this coupon to the 
International Correspondence Schools Canadian, Limited, 
Montr eg I , Cana da. 



How To Make 
Things Electrical 

Have the fun of doing it 
yourself and save 
half the cost 

Thrs book gives directions for 
making liundreds of electrical 
appliances and devices for the 
home, the shop and the garage. 
The simple directions and many 
drawings make the work easy. 

429 pp. Price, $2.25 pott paid. 

POPULAR SCIENCE MONTHLY 

225 West 39th Street, New York City 
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Test Lamp Prevents Burning Out 
Costly Vacuum Tubes 

EVERY radio fan who experiments with 
new circuits can avoid the danger of 
burning out an expensive vacuum tube 
through short circuits if he will make it a 
practice to test the filament terminals of all 
sockets with an ordinary electric light bulb 
of the same voltage as the vacuum tube. 
Thus, when using a UV 200 tube, the test 
lamp is simply a 6-volt flashlight bulb. 

If the wiring has become deranged or any 
mistake in the connections has been made, 




Teitins circuits 
with flashlight bulb 

the test bulb, costing only a few cents, is 
burned out and not a vacuum tube. The 
rheostat should be tested at the same time, 
running the slider all the way around to see 
that there is nothing defective with it. 

To mount the test bulb neatly, use an old 
vacuum tube base. Break the glass away 
and remove everything but the filament 
leads, which are then connected with the 
terminals of the small socket, as shown. 
The socket and base are molded into one 
unit with tar or other sealing compound. 
— Thomas E. Miller, Nashville, Tenn. 



Slotting Phonograph Records 

ANY one who has tried to saw slots in a 
• midget phonograph record or a piece 
of a large record in order to make spider 
web inductances for a radio set, knows that 
it is next to impossible to avoid breaking 
the brittle composition. The work can be 



FINE 
TOOTHED. 
BLADE 



■Z-6\i\i' 

BOARDS 




done easily, however, if two ^i-in. boards, 
3 by 6 in. are clamped together, a }4-in. 
hole drilled through their center and a notch 
sawn in them the exact shape and size of the 
notches that are to be cut in the record and 
located properly in relation to the hole. 

The record is clamped between the pieces 
in a bench vise and a sharp fine-tooth hack- 
saw is used. The sawed edges should be 
slightly rounded with a file so that they will 
not cut the insulation on the wire. — Edwin 
J. Bachman, Fullerton, Pa. 
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$80 Drafting 
Course Free 

Writ* to m* for thi* off at I am now making 
to wry on» of my ttudtnt: I Jo txactly 
o$ t tmllyou—uivm you an opportunity to 
.r*( an SSO drafting court* FREE. 

$25 Drawing 
Outfit Free 

/ am alto offaring to oaeh ttadent a com- 
ptmtm drauiint outfit which i btlitvt cannot 
bo purchatta any plaeo for lot* than $2S, 

A Special Ivorine 

Pocket Rule FREE 

for sending copy of drawing 

COPY this drawing to- 
day and send It to me, 
givinff me your age. 
There are no conditions 
requiring you to buy any- 
thing. So, if you are inter- 
ested in drawing, send in 
your slcetch right away. 1 
will give you free, Just for 
sen ding a copy of this 
drawing, a 6-inch Ivorine 
Pocliet Rule and a 6 x 9 
book on "Successful 
Draftsmanship." 

Chief Draftsman Dobe of 
the Engineer's Equipment 
Company, is making this 
offer to Interest ambitious 
men who would like to 
better themselves at big- 

?:er salaries. There will be 
2,000 open positions this 
year paying from $3000 to 
Here is your opportunity. 

S250 to S300 
a Month 

Positions paying $250 to $300 per 
month, which ought to be filled by 
skilled draftsmen, are vacant every- 
where. There are in every part of this 
country ambitious men, who with prac- 
tical training and personal assistance, 
will be qualified to fill these positions. 
This training is given by mail and he 
guarantees to train a limited number 
of students under this agreement to 
give practical drafting room training 
UNTIL placed in a permanent position 
at a salary of $250 to $300 per month. 
Considering that Mr. Dobe selects and 
limits the number of students for train- 
ing, it is very important that you act 
promptly and send in your reply either 
with your sketch or without a sketch 
at once, asking for full particulars. 
He will also send you a free book entitled 
"Successful Draftsmanship" telling you how 
you may learn drafting at home 

19111719 ^0m^ DRAFTING 

MfmkMLMSt outfit 




$3600 a year. 




Mr. Dobe will give you this entire outfit free 
If you enroll at once. Don't delay Sond for 
full information TOD A Yl 

Mail Your Draw- 
ing At Once— 

•nd Get iTorine Pocket Rilcr AbiolotelyFreel 

Ambitious men, interested In drafting.hurryl 
Don't waiti Send in yoursketch orrequestfor 
FREE Book and Ivorine Pocket Rule.Addreu: 

Chief Draftsman 
Engineering Equipment Co. 

liiSl Lawrence Are., Div. 1362, Chica{o, JUioob 



108 

LEARN 
CARTOONING 

It's Easy with 

Landon Picture Cliarts 

If you like to draw — 

develop your ability and 
become a successful car- 
toonist. Get the same 
instruction — the same 
help that has developed so 
many of the succcessful 
cartoonists of today. 

Hundreds of nationally 
known cartoonists —young 
fellows such as Branner <^ 
the Chicago Tribune; BIos- 
ser, who draws "Freckles 
and His Friends"; Gene 
Byrnes, creator of "Ree'lar 
Fellers"; Dorman Smith of 
the N. E. A. Service; Thiele 
of Sioux City Tribune, and 
scores of others equally 
famous developed their 
ability, at home, through 
the famous 

LANDON PICTURE 
CHART^METHOD 

Leading educators every- 
where pronounce Landon Pic- 
ture Charts as the greatest 
achievement in the teaching 
of drawing. Xo other method 
of teaching gives you such a 
thorough understanding of 
the fundamentals of drawing 
— none develops originality 
so rapidly. 



Popular Science Monthly 







Why Landon Course 
Is Superior 

1 Landon students secure 
best cartooning positions. 
O Picture Chart Method is 
^ used exclusively by the 
Landon School. 
This course teaches 
ORIGINAL drawing only. 
No copy work. 
Individual attention and 
criticism of students' 
work. 

Specialized instruction 
on originating cartoon 
ideas. 

Price within reach of all. 
Easy payments arranged. 



Write today for sample Landon Picture Chart, long list cjf 
successful Landon students and full information sbowins 
IXMslbilities for you. Please state your age. 

ThB Landon Sciiooi 

7051 National Bidg. Cleveland, Ohio 
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Wadefy price competition; 
will convince snm that the 




Antomoblle Prices 

eVott. 11 PMe - S12.S0 

Pord. Chrv.. Mitchell Hop.. 

Gnnt, Velie, Saxon. 

• Vott.l3Ptat« - »14.S0 
Qrcrlwdl Buick. Reo. PaJge, 
Bodaon, Ncah, Stude., Dort. 
12 Volt. 7 Plat* - SIS.OO 
Uarwell.Dodfe.Reira], Frsnk. 

Bri"Coe and Crow-Ktlthart. 

Give ytar and model of car 



WL glance at the prices below 
World Battery is the b«Bt 
buy on the market- Bat- 
teries shipped immedi- 
ately. Express C. O. D. 
Begin now to get 100% 
battery service at half 
cost. Mail order today. 



RADIO PRICKS 

GVolt. 40 Ampa. $ a.KO 
eVolt. eOAmpa. lO.OO 
6 Volt. 81} Amps. 12.S0 
eVolt. lOOAmps. 14.S0 



World Battery Co., 1219 S. WaUsli Ava., Dept. 7. CUctf o 




Every Week 



That's what R. Berjrer mikMhy 
Juat HhoTCint; hou.sewivea the 
aniazinB Now Kind of iltat that 
doea away with dirty coal and 
wood, elimiaatcs worry about 
coal shnrtatre and hiah prif a. 
Hiindreda mahinir fortun«B, too. 
with Oliver Oil-Gaa Uumcr. 3 
times the heat of co.-il— at turn of 

6*^' oil. lOO.IiOO Bold. Sella Itself. 

Airents. clean up. Write for esclusivo territory sod 
aneclal offer at once. OHvsr Ofl-Oas Burner A 
Macnim Ca.,2Q07.M0llv*r BMg., St. Louis. Mo. 
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$2ia 

totlay,**— Bentley. I 

vmlve. Boras 964 sir. 
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Postcard Projector Does Not 
Turn Views Backward 

\/f ANY postcard projectors show the 
■'■'■1 pictures backward, with the printing 
reading from right to left, although some 
of the higher-priced machines use a prism 
and refracting lens to correct this fault. 
You may make a projector having this ad- 
vantage, however, without using a prism 
and at very little expense. 

Any reading glass will serve as a lens. 
Find its focal length by holding the lens 
between an electric light and a sheet of 
white cardboard, as in Fig. 1. Move it 
back and forth until the filament of the 
light is clearly defined on the cardboard, 
and then measure the distance between the 
lens and the cardboard; that will give you 
the actual focal length. 

The box part is made of H-in. wood, all 
the cracks being thoroughly puttied. A 




Fig. 1 shows method of testing focal length 
of lens; Fig. 2, the projector with top re- 
moved; Fig. 3, the side view 



door on the back is hinged at the bottom. 
The construction should be such that 
there is a flange over the opening, so that 
no light will leak out when the door is 
closed. A metal clip is fastened to the in- 
side of the door to hold the picture in posi- 
tion (Fig. 7). Two receptacles for 75-watt 
electric lights are placed so that with the 
aid of reflectors all the light is concentrated 
upon the door. The reflectors are cut from 
thin sheet aluminum or tin and bent as 
shown in Fig. 6. 

Directly in front of the door is a plate 
glass mirror, set at a 45-degree angle (Fig.2). 
The dimension X is the focal length of the 
lens. Opposite the glass on one side is the 
projecting sleeve, the outer part being 
fastened on the outside of the box by means 
of a square plate (Fig. 5). This sleeve can 
be made from an old tomato can. A tube 
containing the lens slides inside of this 
sleeve; another tin will serve for it. The 
lens is held in place by two rubber ring 
washers (Fig. 4). 

Holes are cut into the top above the 
lights and over them are fixed small ventila- 
tor hoods (Fig. 3). They can be made from 
pieces of galvanized iron cut in the shape of 
340-degree arcs and rolled into cones. 
Brackets for fastening the hoods to the box 
can be made from the same material and 
(Continued on t>aze 109) 



"lighting Fixtures" 

Ready to hang. 
Direct from man- 
ufacturers. 
Completely wired 
including glass- 
ware. 

Send/or Catalogue No. 34 
end DealtTM' propomition ■ 

ERIE FIXTURE SUPPLY CO. 

Desk A, Erie, Pa. 
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ENTS 

Booklet Free Highest References 

Promptness Assured Best Results 

Send drawing or model for preliminary 
examination of Patent Oflice records 
and report as to patentability. 

All Business Given Prompt and 
Proper Attention 

WATSON E. COLEMAN, Patent Lawyer, 

624 F St., Washington, D. C. 




Here'syouropportunity. Radio needs 
you. Win success in this fascinating field. 

Trained men in demand at highest salaries. 

Leam at home, in your spare time. 

Be a Radio Expert 

I will train you quickly and easily, to design, 
constrTict, install, operate, repair, maintain, and 
Bell all forms of Radioapparatua. My newmethoda 
are the most eaccessfal in existence. Learn to earn 

$1,800 to $lO,O0O a Year 

ITDCC Wonderful, home-constnirtion, lobe 
■ »~receivinK set, of latest di^sign. 

Writefor"Rsdio Psots" free. Engineer Mohaupt. 

American Electrical Association 
Dept. 42 4513 Ravsnswood Ave., Chlcsga 



INVENTORS - ^ 

ri ; ' ' * sirapic but vitsi 

rsetst</Dr« applying (or Patents. Onrbook PaU7it-Smu 
gi»BS those ftete: fir44. Write Lac.y & Lacy, e4S 
•t*» wMlunstoor D> C. 



who derive larg^ 
eat profita know 
and heed certain 
sirapic bat vital 



ESTABLISHED 1869* 




FREE CATALOG ^^iS li;3"^..S«o'iV.^^^^J'^li 1 

Either pin ninitrai«d made with any S 

tcra and 2 fiifur*'!!, onoor two colon enamel 
Silver Plata, 30(5 ea.. fXOO doi. Storhoir 
silver. 40C M., 94.00 doi. Wrtta for caUIoc 
>2^ot *terUBS eolid (old plna and riA(a. 

'* ioRfttt-Cfc 45Q e»«linBld8^Roehe«l«r. B.Y. 




PATENTS 



TRADE.MARKS 



COPYRIGHTS 

Send for our free book 
of talent information 



66dl6 & Pdrk i<*s!'^iis[*'ruh!ki;ii^' 




> trationm. EVerr- 



LIBERTY BONDS ACCEPTED 
"Lady Louia«" Diamond Ring, FtluR white, 
perfect rut DismunJ. nflin IVk Solid While 
liiild pronRF. Hir.K is f^.'llil rtn-t-n Coltl. Spe- 
cial at ilW. Othera at !7&. llf'O. up. 

LOFTIS BROS. & CO. 
Dept. K-871 lOSN. StauSt..Ch)sas«.lli« 
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Postcard Projector 

(Conlinued from page IPS) 

riveted to them. In the bottom, around the 
lights, holes are cut to admit air, because 
when the lights are burning, they give off 
considerable heat and must be properly 
ventilated. Both lights are connected with 
one drop cord, as shown in Fig. 2, and the 
plug is screwed into an electric light socket. 

A bed sheet may be hung on the wall to 
aerve as a curtain. Place the projector on 



fUm Mi/ASHER 




Datails of lens mounting, reflectors, and 
picture holder on inside of door 



a table or stand and move the tube that 
contains the lens in and out until the view 
of a card in the holder appears upon the 
screen bright and clear. The card should 
be placed in the projector upside down and 
the mirror then catches the view and re- 
verses the left to the right, so that when the 
lens picks up the picture, it reverses it back 
to normal on the screen. In Fig. 2, page 
108, L signifies left and R right. A projec- 
tor of this type will work with photographs, 
pen and ink drawings, or any other printed 
matter. — Edwin G. Gettins. 



Rough and Ready Method for 
Making Mitered Frames 

OFTEN when the home mechanic wants 
to make a picture frame or other 
mitered frame, he has no miter box handy 
and doesn't wish to go to the trouble of 
making one. He can make perfect fitting 
corners, however, simply by laying out on 
the workbench or table the outline of the 
outside dimensions of the proposed frame, 
as shown. Measure along the two long 
sides a distance from the corners equal to 
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LAY'^UT OF FRAME 



Lines laid out on bench take the place 
of miter box 



one of the narrow sides. From these points 
draw diagonal lines through the corners of 
the rectangle to represent the lines of the 
miter. 

One strip or piece of molding is placed on 
the table and another piece is laid on the 
top of it at right angles. Then both pieces 
are alined on the layout and fastened 
together with small sprigs. By holding the 
saw parallel to the mitered line, a perfect 
cut may be made through both pieces. The 
process is repeated in each corner and no 
mistakes in size or squareness are likely to 
occur. — M. L. E. 
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send for blank form "Evidence of Concep- 
tion," to be signed and witnessed. A 
sample form together with printed in- 
structions will show you just how to work 
up your evidence and establish your rights 
before filing application for patent. As 
registered patent attorneys we represent 
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and Canada in the advsincement of in- 
ventions. Our schedule of fees will be 
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Great Inventors 

Now Teach You 

How to Invent 



Edison says "Invention is 
a Science and should be 
taught as a Profession" 

Thousands of inventions are needed today. Just 
one little idea can bring you fortune and fame. 
The world is waiting for new inventions in 
engineering, chemistry, household articles, radio, 
and other fields — and 
will pay big money for 
even the simplest idea. 
Little things like the 
tin iKJttle cap, the 
crimped hair-pin, the 
rubber on the end of 
a pencil brought their 
inventors hundreds of 
thousands of dollars. 
Couldn't you make 
some equally simple 
invention? Haven't 
you ideas that could 
be turned into money? 
Inventing isn't a mat- 
ter of blind luck — it 
isn't a question of 
is based on certain 
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principles, just as any other profession. It fol- 
lows a definite course of procedure step by step 
from the origination of the first idea to its final 
development on a commercial scale. 

Learn at Home 
in SpareUme 

Hitherto, every inventor had to work out these 
principles of invention for himself. For every 
successful inventor knows and uses these principles. 
He knows \VH.\T TO INVENT and HOW TO 
INVENT. But now you can learn in a few months 
what it took great inventors years of discouragement 
and terrific struggle to acquire. Fifteen famous in- 
ventors have now revealed, for the first time, the 
Kcrets of invention. They explain how to originate 
ideas, how to develop and perfect your ideas, how to 

Eatent your inventions, and how to sell them to your 
est advantage. In short, they make it amazingly 
easy for you to become an inventor, simply by learn- 
big the whole wonderful science of invention, step 
by step, from beginning to end. It requires just 
fascinating moments of your spare time at home. 

Rrst Course of Its Kmd 

This is the first course in practical Invention that 
has ever been devised. Now you can take Edison's 
advice and actually learn HOW TO INVENT— 
how to make invention a profession! In simple, 
easy-to-understand language, you are told how 
successful inventors work; you learn how to use the 
Mcrets of invention that convert a simple little idea 
into money. 

1 IVLjLj Inventive S 



A wonderful new book has just come from the 
press that tells all about the Science of Invention; 
that shows how great inventors work, bow little 
Ideas have made fortunes; how you. too, can easily 
learn the secrets of successful invention. This 
iasdnating Book will be sent free to all those who 
are genuinely interested. Send for this Book today, 
aa only a limited number are available for free dis- 
tribution. Write your name and address on the 
coupon below, or send a post card NOWl There 
i* no cost or obligation. 

BUREAU OF INVENTIVE SCIENCE 

Dept. 22, Wianer Building, Rochester, N. Y. 

Bureau of Inventive Science, Dept. 23 
WIsner Bulldlnft, Rochester, N. Y. 

Please send me your free book, "The Science of In- 
vention." 

Name 
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Chief of the Greatest 
Telephone System 

(Continued from page 24) 

were tried in an effort to stop this phenome- 
non of induction. Queer, mysterioua in- 
struments were hung on the poles or con- 
nected in the circuits. Some of them not 
only killed the induction, but they killed 
the voice currents as well. 

Just at the juncture when those assigned 
to the problem were about to give it up, 
one of Carty's men tried the simple ex- 
pedient of twisting the two wires of a cir- 
cuit about each other. It worked ! Trouble- 
some induction was eliminated and the 
telephone company was enabled to extend 
its lines a little farther. 

These extensions, however, presented 
other new problems, one of which was the 
iron wire, which had been borrowed from 
the telegraph. A long distance line, built 
from Boston to New York, was found to be 
practically unworkable because of the ex- 
tremely high resistance of the iron wire to 
the telephone currents. All sorts of iron 
and steel wire were tested, but to no avaU. 
Experiments with other metals proved 
that copper was best. But the copper wire 
then available was so soft that when lines 
were strung, the copper stretched and 
broke under its own weight. 

First Hard Drawn Copper Wire 

As usual, cne of Carty's men came to the 
rescue with the idea that copper might be 
drawn into a hard wire. This man was 
sent to a Connecticut wire factory where, 
after a series of experiments, he produced 
one of the fundamental contributions to 
modern communication — the hard drawn 
copper wire. This wire combined the elec- 
trical advantages of copper with the 
strength of iron, and at the same time it 
eliminated the rusting of wires. 

The one drawback to copper v.ire proved 
to be its high cost — four times as much as 
that of iron. In some instances, on long 
lines, it was necessary to use wire cs thick 
as your finger. The first line between New 
York and Chicago (a single circuit), for 
instance, weighed 870,000 pounds and 
the cost of the bare metal was $130,0001 
How might this cost be reduced? 

Carty and his staff supplied the answer 
by discovering better kinds of insulation, 
by making telephone instruments more 
sensitive, and by the use of a new inven- 
tion called the "loading coil," all of which 
permitted smaller sizes of wire. The in- 
vention the so-called loading coil, which 
eventually made transcontinental tele- 
phony possible, came from outside the 
telephone industry. It was the work of 
Michael J. Pupin, professor at Columbia 
University, und it saved as much as $40 for 
each mile of wire. 

Euirly Days of the Switchboard 

In 1885 began the development of the 
modern switchboard. The first switch- 
boards, like other parts of the first tele- 
phone system, were borrowed from the 
telegraph. They connected only a few 
hundred ctistomers, but occupied as much 
space as the modern switchboards, where 
one girl can now make connections between 
any two of 10,000 subscribers. i 

As the number of telephone subscriberc 
increased, the size and complexity of the 
central office equipment grew at an alarm- 
{Continued on pate 111) 
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(Continued from page 110) 

ing rate — so alarming, in fact, that at one 
time the general manager of the New York 
office actually prepared figures showing 
just how many new subscribers would be 
required to throw the company into bank- 
ruptcy! Sometimes a single switchboard 
would cost several millions of dollars. 

Again it was up to Carty and his co- 
workers to find a remedy. And they found 
it, but through the slower, surer course of 
scientific research. Under his guidance 
one new type of switchboard after another 
was devised and tested. Long before one 
switchboard wore out, it was replaced by 
improved apparatus. 

Machines that Seem to Reason 

Deliberately, each small step in the 
progress of wired communication led surely 
to the crowning achievement of the modern 
telephone — the automatic switchboard, 
with which a telephone user can make his 
own connections without the intervention 
of any other human hand or brain. These 
marvelous automatic machines not only 
make connections between two parties on 
the same exchanges, but select "trunk" 
lines between exchanges that are not busy. 
They operate coin box stations with accur- 
acy as to charges, returning coins, and 
perform with accuracy a hundred other 
functions that a telephone operator can 
perform only after a long course of training. 
They are now being installed in all parts of 
the country as rapidly as they can be man- 
ufactured and put in service. 

Still another problem solved by Carty's 
telephone engineers, was the underground 
cable. When the telephone was young, 
wires were strung along the housetops. 
Soon this plan had to be abandoned and 
the wires were put on poles. But in the 
cities the pole lines became so crowded that 
it was practically impossible to string more 
wires. Finally, legislatures and city coun- 
cils began to demand that the wires be 
taken down and placed underground. 

Of course, it was possible to bunch the 
wires in cables and put them underground, 
but they wouldn't work there. Difficulties 
of transmission were increased a hundred- 
fold. Induction and resistance at once be- 
came so great that it was easier to talk 
over 100 miles of open wire line than over 
one mile of cable. 

Eoolution of the Cable 

At first the wires of the cable were em- 
bedded in rubber, and while rubber was a 
good insulator for most purposes, for some 
reason it destroyed the delicate voice cur- 
rents. To quote Carty: 

"Cable was expensive; the distance over 
which one could talk was limited, and no- 
body knew what to do about it. As early 
as 1881 I participated in experiments in 
which all possible types of cables we could 
think of were put down. The first big ad- 
vance was the introduction of cotton insu- 
lation in the cables instead of rubber. The 
cotton cable was very greatly improved 
and finally it was superseded by the paper 
cable, in which each wire is wrapped 
loosely with paper. The paper cable has 
gone through a process of evolution until 
today we have cables no larger than your 
wrist carrying 3000 wires, and our cable 
(Continued on page 112) 
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lines extend from Boston to Washington, 
and from New York halfway to Chicago. 
There is now no physical difficulty in the 
way of cables from coast to coast," 

In spite of all these remarkable develop- 
ments, it would still be impossible to send 
weak telephone currents across the con- 
tinent and receive them with sufficient 
strength to be audible, were it not for the 
invention of the telephone repeater. The 
function of this ingenious instrument is to 
pick up the weakened telephone current at 
a point along ita route, strengthen it, and 
send it on to the next section of line. 

The average radio anrateur will at once 
recognize the telephone repeater as the 
familiar vacuum tube amplifier. That is 
exactly what it is, although it is not gener- 
ally understood that the vacuum tube was 
developed in the telephone laboratory. 

Original Use of Vacuum Tube 

When Dr. Lee DeForest invented his 
vacuum tube, Carty and his staff were the 
first to see its far-reaching possibilities. 
Today, thousands of vacuum tubes, as 
perfected by countless researches of the 
telephone engineers, are in service 24 
hours a day. A telephone conversation 
between New York and San Francisco is 
relayed 12 times through vacuum tubes, 
yet the voice heard at the distant end of the 
Hne is a faithful reproduction of the speak- 
er's words! 

Not only the vacuum tube, but the wire- 
less telephone itself as a reliable means of 
long distance communication, was born in 
the telephone laboratory under the guid- 
ance of Carty. As early as 1913 Carty had 
set a scientific staff to work investigating 
the use which the telephone system might 
make of radio. As a result, a practical 
wireless telephone was developed and in 
one experiment writh this instrument Bell 
engineers talked from the Arlington station 
to the Eiffel Tower in Paris. One engineer 
even picked up the conversation in far- 
distant Hawaii — a long distance record 
that never has been broken. 

We have here but the barest outline of 
the marvels of the telephone, for there are 
hundreds of other devices about each of 
which a book might be written; for ex- 
ample, the phantom circuit, which makes 
two pairs of wrires do the work of three 
pairs; the carrier current system by which 
six or seven simultaneous conversations 
may be carried on over the same wire; the 
multiplex telegraph, by which several tele- ' 
graph messages can be sent over a wire 
being used simultaneously for one or more 
telephone conversations. 

Today there are more telephones in New 
York City than in all of England; Chicago 
has more than France and nearly as many 
as Germany. With one sixteenth of the 
world's population, the United States has 
one third of the world's telephones. In j 
this country every year there are 350,000,000 | 
more long distance telephone calls than ; 
telegrams and 6,000,000,000 more telephone 1 
calls than communications by letter. j 

These achievements of the telephone I 
would never have been realized except by j 
the constant application of scientific re- 
search, and among the exponents of the 
practical value of science there is no one 
more conspicuous and successful than | 
J. J. Carty. I 
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Coup's Magic Health Secrets 

(Conii)iued from page 26) 

the simple and unspectacular act of hitting 
the ball straight or doing the week's work 
easily and right. 

Prove this to yourself. You know that 
you can easily stand on a foot-square plat- 
form two inches above the floor — but all the 
will in the world could not make you stand 
safely on the same platform suspended in 
space 300 feet above the gorge of Niagara. 
The reason is simply that if your imagina- 
tion avidly seizes on the spectacular picture 
of the fall in store for you, your will, unless 
under mar\'elou8 control, cannot prevent 
the unconscious from absorbing this picture, 
and the unconscious, through its mysterious 
action on the functions of your body, 
promptly precipitates the fall. 

To apply the Cou6 system you need only 
a few brief recipes. First, you must be con- 
vinced that cure by autosuggestion is actu- 
ally possible. You must have faith. The 
experiment illustrated on page 26, and 
suggested by C. H. Brooks in "The Practice 
of Autosuggestion" — one of the most read- 
able explanations of Coue to be had — will 
convince you of the powers of the uncon- 
scious. Brooks also cites the familiar trick 
of telling a passenger on a ship that he 
looks as though he were getting seasick. His 
imag^ination is already full of the terror of 
this very development. Your word re- 
inforces the terror and he succumbs. But 
turn to an old time seaman and tell him 
the same thing, and he merely laughs. 
His unconscious doesn't accept the idea, 
and the same suggestion has no effect upon 
him. 

h Coues Personality a Factor? 

While Coue claims no power of any kind 
not inherent in all of us, it is probably true 
that a slightly hypnotic effect, due to his 
personality, impresses his hearers, and so 
overcomes their first conscious revolt 
against his theory and influences the un- 
conscious mind to accept the message he 
has for it. Thereafter, the whole process of 
cure becomes one of purely self-suggestion, 
that anybody can practice. 

Of course, you must not expect miracles. 
Cou6 and his disciples have published hun- 
dreds of testimonials of cures for practically 
all the diseases that can afflict a human 
being. That many of the cures claimed 
are utterly absurd and absolutely impos- 
sible has been proved by the experience of 
generations of scientific observers, who have 
studied the very methods used by Coui and 
his followers. 

Aulosuggestion may cure only where the 
disease or the disorder is due to abnormal 
functioning of the nervous system, or to ab- 
normal functioning of an organ, the opera- 
tion of which can be influenced by suggestion 
through the nervous system. 

All conditions that can be improved or 
eradicated by stimulating better digestion, 
assimilation and nutrition, or that respond 
directly to strong mental stimuli, can of 
course be helped by the Coue formula. But 
these do not include tuberculosis, diphtheria 
or any organic disease or acute germ in- 
fection. Germs that are alive and kicking 
won't pay much attention to hypnotic sug- 
gestions or even the Coue rosary string. 

But science must accept the fact that 
functional and nervous disorders will often 
succumb to autosuggestion and that Coue's 
sudden worldwide fame is justified because 
he has brought us a novel technique for 
effecting such cures. 



PATENTS 



TRADE-MARKS 
COPYmGHTS. 



corn A I nrirrD free opinion as to 

OrCllAL UrrCiK PATENTABLE NATURE 

Before disclosing an invention, the inventor should write 
for our blank form "Record of Invention." This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 

Our Three Books Mailed 
Free to Inventors 

Our IllustraUd Cuida BOOK 

HOW TO OBTAIN A PATENT 

Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 

OUR TRADE MARK BOOK 

Shows the value and necessity of Trade-Mark 
Protection and gives information regarding 
unfair competition. 

OUR FOREIGN BOOK 

We have Direct Agencies in all Foreign 
Countries. Write for our illustrated Guide 
Book on Foreign Patents. 

Send for List of Patent Buyers containing 
unsolicited Letters from Manufacturers and 
others Wishing to Buy Patents. 

SPECIALIZATION Our Staff 

The field of invention is so vast that it is impossible for any one to become an expert 
in all the difTcrent classes of invention. Only those skilled in the class to Avhich the 
invention relates are capable of rendering efficient service. For this reason Victor J. 
Evans & Co. employ a number of patent lawyers and mechanical experts who have 
been selected for their special knowledge and ability in certain lines of invention. 
Each case is placed in charge of experts m the classes to which the invention relates. 

THE VALUE OF YOUR PATENT 

Will depend much upon the skill and care with which your case is prosecuted in the 
United States Patent Office. We spare neither time nor pains to secure the broadest 
possible patents that the inventions will warrant. That every case entrusted to us 
receives our best efforts, and that our work is done consistently, skillfully and thor- 
oughly is evidenced by the many unsolicited letters of commendation that we receive 
constantly from our clients. We will furnish upon request lists of clients from any 
State in the Union for whom we have secured patents. 

Our New York, Philadelphia, Pittsburgh, Chicago, and San Francisco Offices 

Owing to the growth of our business we have established for the benefit of our 
clients Branch Offices in New York City, Philadelphia, Pa., Pittsburg, Pa., Chicago, 
111., and San Francisco, Cal. These branch offices being located in these large 
commercial cities, together with our Main Office located near the U. S. Patent Office, 
in Washington, enables us to more promptly handle the business of our clients, par- 
ticularly as the branch offices are in constant touch with the Main Office and fully 
equipped to handle patent business in all its branches. 

Highest References — Prompt Attention — Reasonable Terms 





— — — — —FREE COUPON— — — — — — ( 

VICTOR J. EVANS & CO. 
Patent Attorneys 

New Turk 0(b«i Phili<klphia Oflku Pillibw|li Oflmi 

1007 Woolworth BIdg. 714-715 Liberty BIdg. 514 Empire BIdg. 

Chicago Officet. 1114 Tacomi BIdg. San FranciKO Officei, Hobart BIdg. 

Main Offices, 760 9th Street, Washington, D. C. 

Gentlemen: Please send me FREE OF CHARGE your boola 
as described above. 

Name Address 
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W L.DOUGLAS 



MEN 
AND WOMEN 



W. L. Donglas shoes are actually demanded 
year alter year by more people Ihan 
any otlier shoe In the world 

BECAUSE ^* ^" I'ouslas has been making surpassingly 
— ^— ^— good shoes for forty-six years. This experieiu-e 
of nearly half a century in making shoes suitable for 
Men and Women in all walks of life should mean some- 
thing to yon when you need shoes and are looking for 
the best shoe values for your money. 

W I nOIini A<i ^'lo^ In style, qnality, material and 
i/wuuL,Aj workmanship are l>etter than ever Ikj- 
fore; only by examining them can you appreciate their 
snperior qualities. 

No Matter Where Yon Live 

shoe dealers can supply yon with W. li. Donglas shoes. 
If not convenient to call at one of our 1 lO stores in ttio 
large cities, ask your shoe dealer for W.li.Douglas shoes. 
Protection against unreasonable profits is guaranteed 
by the name and price stamped on the sole of every 
pair before the shoes leave the factory. Kef use Bab>// 
stitates. The prices are the same everywhere. 

If notfor sale in jour vioinily, write for catalog. 

ID MERCHANTS: If no dealer In your town 
handles W. L. Douglas shoes, write todau 
for exoluslue rights to handle this ifulck 
selling, quick turn^ouer line. 




rnddmt 
W. L. DvuglM 8bo« Co, 
lit Bpuk Bt7Br<i<:ktan,lUM, 




BOYS 
SHOES 
$4.00 & $4.50 




Dial 



No Money 
Down 

While other watch (leaU-rs are raising their prices, 
asking you for larger monthly payments, and mak- 
ing payment terms harder for you to meet, we are 
offering you our new model Santa Ke Special, no ad- 
vance in price, no money down, easier terms and 
smaller monthly payments. WE reali2e the war ia 
over and in order to double our business we MUST 
give you pre war inducements, belter prices, easier 
term;! and smaller payments. 

Adjuated to PoBttiong 
AdJuMted to Temperature 
Adjusted to iMochrontBm 
Adjusted to the Second 
Thin Model. All SUes. 



LOOK 



Without om- pL'n:iy of advance payment let ua place 
in your hands to see. to examine, to inspect, to ad- 
mire, to approve, a real masterpiece in watch creation. 
A Watch which passes the most rigid inspection and 
measures up to the exacting re<iuiroments of the great 
Santa Fe Railway System, and other great American 
trunk lines. 

Page 12 of Our Watch Book is of 
Special Interest to You 

Ask for our Watch Book free — then select the Watch 
you would like to see. cither tlie famous Santa Fe 
Special or the 6 position Bunn Special, and let us ex- 
plain our easy payment plan and sen<l the watch 
express prepaid for you to examine. No Money Down. 
Remember — Xo money down — easy payments buys a 
master timepiece — a 21 Jewel guarantei-d for a life- 
time at about half the price you pay for a smaller 
watch of other makes. No money down — a wonder 
offer. 

SANTA FE WATCH COMPANY 
260 Thomas Bids., Topeka, Kansas 

(Home of the Great Santa Fe Railway) 

* * 3rL«tt«rrJ*ost Card or trSsToupon WilTBrtng My 
Fr** Watch Book 

SANTA FE WATCH CO., 

2B0 Thonnaa Bldg., Topeka, Kansaa 

PkMse send me your New Watch Book with the 
understanding that this request does not obligate 
me in any way. 

Name 



Address.. 

State 



Only $45.00 For This Job Complete 

S«v« exorbitant freleht 
rat*9 and ono-lialf 
original mm by 
liuylnn Fonl 
Hp»«dtttRr 
lioiiiea knock* 
« Idown. Sim- 
ple, complete 
iriBtmctlons rur- 
niahed, all narta cot to 

exact Rt. Any one can All farts Complete 

aaacmbi* thin job. Complete witb booil, radiator shell, inatrument 
board, uphoUterlna, meLiI parta, wood parui. bolt ncrew*, etc. 
Fist radiiiinr shell rurniahfd mado up. I>«uiitnrd low with lack of 
wind reslatance. Price aet up |90. Further partlcularA on requeat. 

The Central Auto Supply Ca. Ene. Depl. \Z2 Lonisrille, Ky. 





DOLLARS 
IN HARES 



Raise hares; gnlck easy proflM." 
Small spare; llitlo Kipital nefea-l 
Bftry, Harca brfKid :illyear. 6to| 
12 Inlltter, 4 to O.ltursa ycar.l 
Sell locaUyformeatantllurorshlp ^ 
to u8. Wo (?uaranu« you *7 to 
$25 caali tt pair siul Daycipreea. 
Book tree— write today. 

"standard food ft vim ass'n" 

•107-r: Brofldwny Nfw York C.'ty 



The day in and day out 
efficiency of this inexpens- 
ive De Forest Radiohome 
Receiver with its range 
up to 100 miles is just a 
straw that shows which 
way the wind blows. Any- 
thing marked De Forest 
lives up to the reputa- 
tion of that great name. 

DE FOREST RADIO TEL. &. TEL. CO. 

JERSEY CITY. N. J, 




The First Successful Color Movie 

{Continued from page 61) 

photograph made through the red-orange 
screen. They will not show on the other 
photograph. The blue parts, on the other 
hand, take only through the blue-green 
screen. Now we dye one photograph red- 
orange and the other one blue-green. The 
first represents the red parts of the dress, 
the second the blue parts. We put them 
together, one on top of the other (of course 
both are transparent), and we have a color 
photograph of the dress. 

All this is simple enough, but when we 
come to apply it to motion pictures, there 
are difficulties. The greatest is to discover 
some way of taking two photographs at 
the same instant, through the same lens. 

This problem Doctor Comstock solved 
in a very ingenious way. Just back of the 
lens of the camera he placed a silver mirror 
with holes in it. Half of its surface is pol- 
ished silver, the other half is holes. It 
stands at an angle of 45 degrees to the 
beam of light. What happens to the light 
can be seen immediately from the diagram 
on page 59. One half of the light is re- 
flected at a right angle. The other half 
goes straight on. The light beam from 
the lens is thus split into two beams, ex- 
actly alike. One of these beams is led 
through the blue-green color screen, to 
make the blue-green image at one point on 
the film. The other is led through the 
red-orange screen and makes the red- 
orange at the same instant on a lower por- 
tion of the film. Then the film moves and 
two new images are made again, one above 
the other. 

The film consists, then, when removed 
from the camera and developed, of a suc- 
cession of double pictures (one below the 
other) all still in black and white. One 
picture of each pair corresponds to a blue- 
green image, the other to a red-orange 
image. This film, of course, is a negative. 

The next step is to make the positive 
print from this negative. On this print 
the pair of images taken at the same in- 
stant and that are separate on the negative 
must be brought together and superposed. 
The blue-green one of a pair is printed on 
the front of the positive film, the red-or- 
ange one is printed on the back of the same 
film. They must now be dyed. 

In this process the positive film is run 
through one dye bath that contains in solu- 
tion the blue-green dye and the red-orange 
dye. The dyes are taken up selectively by 
the two images on the film; the blue-green 
dye "takes" only on the blue-green image; 
similarly, the red-orange dye colors only 
that image. 

The result of this selective dyeing is a 
colored positive print ready for projection. 

Aside from the technical difficulties in- 
volved in the perfection of color movies, 
there remain other still more interesting 
problems — problems of directing, of acting, 
of the psychology of audiences. At present 
the movie actress's make-up, for instance, 
is a horrible looking mess of yellow cheeks 
and blue chin and forehead; blues for what 
is to be white, yellow for healthy flesh. 
For color movies all this must change. 

An effective make up, I believe, may 
prove to be greenish or violet, with reds 
inclining to orange, instead of the yellows 
and blues now used. Certainly, when the 
color movie make-up technique is so per- 
fected as to simulate a beautiful star's 
natural color of complexion, hair and eyes, 
we shall have more fascinating photo plays 
than ever. 
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Box for Feeding Birds in Winter 
Turns with the Wind 

By Robert Page Lincoln 

TO ENCOURAGE the winter birds in 
the colder sections of the country, 
many persons scatter crumbs or seeds on 
the ground, after clearing away the snow. 
This is not the best method, because driving 
snow frequently covers the food just at the 
time when it is most needed. If a revolving 




feed or bird box is provided, this difficulty 
will not arise. 

The type of pivoted box illustrated is one 
that has been used with success. It can be 
made of or in. stock in any reasonable 
size. The wings are of the same material, 
cut as shown. The house revolves on the 
end of a pole that has an iron rod driven 
into it. A washer is used between the top 
of the pole and the bottom of the house. 

The box should turn readily in a 
high wind, but not so freely that it has a 
tendency to spin. 



A Simple Set Line Rig for | 
Winter Pike Fishing 

A THOROUGHLY reliable method of 
making a set line rig for fishing 
through ice for pike, muskalonge and other 
large fish, requires nothing more than a 
stick and crotch. The crotch is large or 
small, depending upon the amount of line 
to be used. 

A hole is bored near the top of the handle 
and the line is pulled through, brought 
down to the crotch, slipped under and then 
wound over one 
arm and under 
the other. This 
over and under 
winding is con- 
tinued until all 
the line is on the 
crotch except the 
length desired to 
hang. Thus, for 
fishing in 20 ft. of 
water, with the 
lure 5 ft. from the 

bottom, it is necessary to allow 15 ft. of line 
to hang free. The line is secured by slipping 
it into a slit cut in one arm of the crotch. 

The lure is a live minnow or a 6-in. perch. 
It is dropped down and the whole crotch is 
suspended from a rod by being tied to a pole 
across the hole. When the pike seizes the 
lure, it pulls the line out of the slit; and as 
the fish runs, the line slowly unwinds. If 
there is 50 ft. of line on the crotch, the fish 
will be well tired out when he has taken it 
all off. Set lines of this sort are put out in 
the afternoon of a winter day and looked 
after the next morning. — L. R. 





Inquiries from Manufacturers and Others Who Are Looking for Good Ideas 

PROTECTED BY PATENTS 

are constantly being received. Manufacturers are always interested in any new 
device for which there is a market, which fills a long felt need, makes production 
possible at a lower cost, or which will do the work BETTER. There is undoubtedly 
a great demand to-day for really worth while inventions. 

Your First Step 

If you have an idea, send immediately for my blank form "TO RECORD YOTJR 
INVENTION." You should serve your own be.st interests by filling out and signing 
this form before you disclose your invention TO .^NY ONE. This document will help you 
determine and establish evidence of invention before filing an application in the U. S. 
Patent office. A copy, with full instructions, will be gladly sent on free request. 

New Book "Successful Patents" Sent FREE 

Every man who has an invention or ever hopes to have one, should send for a copv 
of my book, "SUCCESSFUL PATENTS." It tells what everyone should know about 
patents, trade-marks, copyrights, etc. It describes my methods, fees and terms, gives 
information relative to assignment or sale of rights and instructions in detail. Mail 
coupon to-day for a free copy of this book — or a postcard request will do. 

To the Man with an Idea 

I offer a comprehensive, experienced, efficient service for his prompt, legal protection, 
and will endeavor to aid him in the commercial development of his proposition — my service 
is distinguished by over 12 years' successful practice, and by thou.sands of satisfied clients 
and by reasonable fees. 

Send sketch, or model, and description, for advice as to cost, opinion as to its patentable 
nature, etc. Preliminary advice gladly furnished without charge. 
COUPON — — - — — — — — — — 

RICHARD B. OWEN, Patent Lawyer 

Main O0ice, Branch Office, 

6 Owen BIdg., Washington, D. C. 2276-D,Woolworth Bldg., New York City 

Plz-ase send im-. wilhoiit charge, or other obligation, a copv of your book. "SUCCE.SSFljL PATENTS" 
your form "TO RECORD YOUR INVENTION.''^and information conccming patents, etc 





ZIP-ZIP 

A Rrcat and rapid seller, some- 
thiriR every boy wants and never 
Kcts tired of; scientifically and 
practically made. If you like hunt- 
ing and outdoor sport KOt aZip-Zip. 
Prong made of beautiful metal. Fine 
Zip-Zip rubbers with plenty of pep 
and force. Order from us or your 

dealer. Zip-ZipiorTipli-tc 

35e» or three lor $1.00. 

Automatic RiAbcr Co. 
Dept. 22. Columbia, S. C 





Learn by Mail to Play 

Your Favorite Instrument 

Of all the art*, mustc has the widest popular appe*]. 
You hear orchestras, bands, sinaera. inBtrumental aoloiata 
everywhere you go— at dances, in theaters, hotels, amaze- 
ment parka, etc. There has never been eoch a great 
demand for musicians aa now. Flay any instrument and 
the way is open to you for carninff bi(r money. 

The University Extension Conservatory now places at 
your disposal the teaching experience of some of the 
irreatcst Master Musicians of both America and Europe — 
lesaons that are no less than marvelous in their simphcity 
end thoroughnesa, leading you from the first rudiments 
of music to a complete mastery of your favorite inatro- 
ment. Endorsed by Paderewskl. You are taught and 
coached every step of the way by the individual instruc- 
tion of a Bpecialiat. 

What Instrument Interests You? 

Write, telling us the course you are interested in— 
Piano. Harmony, Voice. Public School Music, Violin, 
Cornet, Mandolin. Guitar. Banjo or Reed Organ — and we 
will send our Free Catalog together with proof of how 
others, both beginners and those more or jesB advanced 
In music, have made wonderful headway under our 
fostruction methods. 

UNIVERSITY EXTENSION CONSERVATORY 
744 Siescl-Mycrs BuildiDs, CbtCAgo, UU 



^'i^SFORO rH^? SPORT CARf^, 

Dttir. type- down t.. S3,Mt. auro ut. JfMur., « ■>^.4U 




Keen. Clatsy 

Up-to th». Minute 
Rear only |fi 40 d.-liv#T.H! . Bollt low i 
Now white wf cnn n-akn rood de|iv«rr 



PEL CO., 514 Kuompel t (dp 
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wiTth of material 
frirm tha hardwar< 
atora. No naad 
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Tha r A L '* wilt, 
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K ctal Slieamllne 
iniidt rlully *j!.v, Ord*r 
di,.- roinror Ulutlrattd 
(rDKuni" II mtishieUi* 
. CuttenbTg. |owa 



NORTHWESTERN 

MH. P. no VOLT $1Q.50 
A. C, MOTOR 




Same Motor Equipped 
as Buffer and Grinder 

Send cash with order. We guar- 
antee to satisfy you or return 
your money. 

Write for free descriptive bulletin 
covering these and other sizes. 

NORTHWESTERN ELECT. CO. 

410-420 So. Hoyne Ave., 
Chicago, III. 
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HIGH SCHOOL 

COURSE IN 
IWO TIABS 



you ABE BADLY if you lack 
HAHDICAPPED«;|^^ch-; 

You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can't hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 

nr youBSELF for a 

BIG FUTUBE This course, 

which has been prepared by some of 
America's leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and tneets all requirements of 
a High School training. From the 
first lesson to the last yeu are care- 
fully examined and coached. 

USE SP ABE f INE ONiT 

Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within ttvo years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
for full particulars and Free Bulletin. 

American School 

Da»l. H-27S 
' Draxal Ava. and SCIh SI., Chicago U 



American School 
Dept. H-27S, Drexel Ave. &. S8th St., Chicago 
Send me full information on the subject checked 
and how you will help me win success. 

Architect 

Building Contractor 

Automobile Enicineer 

Automobile Repairman 

civil b^ngineer 

Structural Knsineer 

BuBincaa Manager 



....Lawyer 

Machine Shop Practice 

Photoplay Writer 

.-..Mechanical Kngineer 
......Shop dupcriiitendent 

Kmploymcnt Manager 

„ - Steam Engineer 

. — Cert- Public Accountant Foremanship 

Accountant and Auditor Sanit.Hry Entrineer 

Bookkeeper Surveyor (& Mapping) 

Draftsman and Designer Telephone Engineer 

Electrical Engineer Telegraph F^ngineer 

Electric Light & Power High School Uraduate 

General Edaeatlon Fire Insurance Expert 

.„... Vocational Guidance Wireless Radio 

»....Bu3inesa Law Undecided 
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Electric Timer in Darkroom Aids 
Amateur Photographer 

By H. C. McKay 

IN ALL darkroom work the amateur 
photographer feels the need for some 
method of accurately counting time. Con- 
sulting a watch or guessing at the time are 
equally unsatisfactory. The ideal way is 
to make a simple audible counter. 

The materials required are a common 
advertising yardstick, a 6-in. length of 
light clockspring, a wooden block 1 by 3 by 
3 in., some tinner's lead or babbitt, wire, 
batteries, a large nail or spike and an 
electric bell. 

The ends of the clock spring are annealed. 
Through one end is drilled a hole just large 
enough to admit the spike; through the 
other, four small holes are drilled for fasten- 




WIRE- 



THIS CONNEC- 
IION CONVERTS 
AN ORDINARY 
BELL INTO A 
SINGLE-STROKE. 
BELL- 




Wlien the pendulum Is properly adjusted, 
the bell rings once ■ second 

ing it with screws to the yardstick. The 
nail is then cut down to about 3 in. long, 
and filed at each end to form a wedge, as 
shown. The piece is then soldered to the 
clockspring, with the sharp edge of the 
wedge turned down. From this fulcrum to 
the bottom of the yardstick should be at 
least 41 in. A wire is next soldered to the 
end of the spring, carried down the stick 
and allowed to project an inch or two. A 
sliding weight is made by boring several 
holes into the wooden block and filling 
them with babbitt and the block is fastened 
to the yardstick with a tin strap fitted 
tightly. Thin wedges may be used to fasten 
it in the exact position that will cause the 
pendulum to swing 60 times a minute. 

A yoke is then made, as shown, and 
fastened at a convenient place on the wall. 
A smal! shelf is placed just below the 
bottom of the wire projecting from the 
lower end of the pendulum. Upon this shelf 
is fastened a thin strip of fiexible copper 
such as may be obtained from a field coil of 
a Ford magneto. This strip should extend 
upward, so that the swinging end of the 
pendulum will just touch it. All that re- 
mains is to complete the bell circuit by 
attaching one wire to the top of the pendu- 
lum spring and the other to the copper 
strip. If the bell is wired as shown, it will 
give a single stroke, which is desirable. 

A small cup filled with mercury may be 
substituted for the copper strip. The sur- 
face tension of the mercury allows it to 
"pile up" over the edge of the cup so that 
the wire can swing through it. This gives 
less obstruction to the passage of the wire, 
but each swing scatters a small amount of 
mercury and the cup has constantly to be 
refilled. Another refinement is the sub- 
stitution of a telegraph sounder for the bell. 
This is the form I use. 




MOORE'S '^SYSTEM 

In use in more than 200,000 offices 
Our FREE Book 
MOORE'S MODERN METHODS 

!s a practical book of 140 pages of information of great 
value to every one intereited In oflicc. factory, store, 
bank or outdoor record keeping. Illustrates and de- 
scribes 40 different forms for short cuts in Loose Leaf 
Records of all kinds. 

TLle Da«L rorr ^^^^ request is on your business let- 
iniS BOOK rKEt tcrhcad. Write now for your copy. 

Jtha C. HMrt C«rp«rilioB, 2059 Shot St.. Bochestcr. N. T. 

Manufacturers of Loose Leaf and Bound 
Record Keeping Devicea. 




' 285 Local Sales Represen- 
tatives wanted at once by 
thia old established concern— 
tarffest of its kind In the world. All or spare time, intro- 
ducinif our oekbratt-d protJucta -everyday nfct-aaities-ia 
your kK»lity. No capital required. Quickly build perma^ 
nent business of your own — fast repeaters. 

HURRTt Don^tMlM 
This Opportunity! 

Assi^mcnta of territories uoing 
fast. Don't tarry nnd lose out. 
Make more money than you ever 
dreamed pa>Bible. W. II. Marion 
m»t* S36 lirst diy. Thou.°iands of 
others doing aa well or better. We 
f arnishAutoabisltitctyfrteloworittrs. 
Many choict? openings aa Regional 
SalesDirectors.Wrile quick for Ssapla 
Oallll sad Big Msnci Mskmg Propstilisa. 

E. M. DAVIS COMPANY 

Dapt. B702 Eilat,iUh4d ISM CHICAaO 




FORD 




wmmm 



Here at 60% 
of Market Price 

lliia :*iuitiiiy perfectly cut dia- 
moH'l -s-sj. ct, at Sb'S.oi) iimoiig 
bH'->riiirm we liat. M&ny othrr big 

ifa.uL'.ijnoorIl3t3. Hay HKRE. Loan 
.'Vnluc^ the price baaia, not market 
Talu^^. This 75 year old diamond 
banking firm has thouaanda unoafd 
loaoa uij other bu-K&ins niuat Mil NOW. 

Why Pay Full Prices 

Anrdlaroond fl«nt forabsolutslrfrveezuntna- 
tlon at oar riak . NoobliKatioa. No cost to too. 

SendfofLateatiMst 

Diamond Barralnad«*crlb«dind*taB. TtlUof 
guarant*^ toan valits». aiillinlt*d •zchanx* 
privileffo . dotalla of fr«a •xatnliMttloo . Swnd n«w. 
JOS. DaRoY A SONS 47PB 0«Roy Bldg. 
Opposlta Post OfllCK nttsburBh, P«. 



Are you receiving 

RADIO? 

Write for special offer of 
RADIO RECEIVING SET 
Radio Products Corporation of America 
55 Broadway, New York» U. S. A. 



Stop Using a Truss 

~ STOART'S PLAPAO-MOS 

orft different from tho truss, 
being medicine appUcaturs ^■JU| £ 
made nclf - adhealva pur- sR-rl 51 
posely to hold tho distended ^ VliP 7 
f/Jk muscles securely In pl.ico. * vSa 
No atraps, buokloa or aprlng 
attached — cannot slip, SO 
eannoi chafe orpress against 
the pubic bone. Thousands 
have successfully treated 
Mand Fac-Slmlli themselves at home without 
Cold MidaJ, hindrance from work -most 
obstinate cases conquered. 
SoN aa valvat— aaay <o apply— Inexpenaiva. Awarded 
Gold Medal and Grand Prix. Process o! recoveryja 
natural, so afterwards no further use for trusses. Wa 
pnvm It by seudlni; Trial of Plapao absolutely FBCC 
Write name on Coupon and send TODAY. rllbK 

Plapao Co., 790 Stuart Bld|., St Um%^ Uo. 

Name 

AddnMs 

Hetarn mail wUl brtog ftM Trial PtaiMO • 

iterial 
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THE HOME WORKSHOP 




pipe tec beating 



Some Hints about Machine Tables 

Machine tables or workbenches can be 
made by the home mechanic to suit his own 
requirements and should be strong and 
heavy. If the bench is too light or flimsy, 
the vibration of the machine is bound to be 
troublesome. If possible, the bench should 
stand from the wall, so that the operator 
has access to all sides. The motor wires can 
be strung from the floor or dropped from 
the ceiling. At least two switches, one on 
either side of the bench, should be provided 
for starting and stopping the motor. 

Motors up to and including }i hp. can be 
tapped off the electric light current, but 
H hp. must have a separate Vfire from a 
power circuit. A good arrangement is to 
have a three-way socket mounted overhead, 
the top of one side being used for the motor, ' 
another side for a portable electric drill, and 
the third side for the light. 

The problem of countershafts and tight 
and loose belts can be avoided if one is will- 
ing to throw off the idle belts on machines 
that are not in use. This saves in equip- 
ment and lightens the load on the shaft. 

Before buying a motor, it is well to con- 
sult an electrician in regard to the correct 
voltage, phase, and cycle of the power 
available. If electric current cannot be 
used, a small gasoline engine will give 
dependable and inexpensive power. 



Motorizing Your Workshop 

(Continued from pa£e 7/) j 

pulley arrangement for starting and stop- ' 
ping them. A double belt arrangement i 
will also give a reversing pull when tapping 
or cutting threads. 

For the general utility shop and the farm 
repair shop the installation can profitably 
be somewhat heavier, with floor machines, 
commercial hangers, and light steel pulleys 
as shown in Fig. 2, page 77. This layout for 
the handy man's motorized workshop pro- 
vides for a saw bench, grindstone, grinder, 
and post drill. 

Those who plan to install machinery in 
a basement or cellar should avoid fastening 
hangers to the floor beams, since the vibra- 
tion will be felt throughout the house. The 
hangers should be at- 
tached to cleats fast- , <. . -c.t 
ened to the masonry 
with lagscrews and ex- 
pansion shields. The 
hangers should be deep 
enough to take a pulley 
at least 30 in. in diam- 
eter, which obtains the 
speed reduction from 
the motor pulley. 

For the home shop, 
shafting 1 in. in diameter is heavy enough, 
and for light machinery a round belt offers 
one of the handiest means of transmitting 
power. Round belts and pulleys can be 
obtained in many junkyards from wornout 
sewing machines and the like, and often 
flat belt pulleys can be obtained in the same 
way. Cold rolled machine steel serves for 
the shafting, and the babbitt bearings can 
be cast by the builder himself. 

The outfit shown in Fig. 3, page 77, is 
a good one for the home worker who special- 
izes in machine work, model making, and 
the like. The bench arrangement illus- 
trated provides a compact and very useful 
small machine shop with bench lathe, 
miller, drill press and grinder. 



PATENTS 

Seventy-six Years 
of Practice 

THE firm of Munn & Company filed its 
first application for a patent in 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
An experience of many years is at your disposal. 
If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 

Write for our Handbook on 

PATENTS 

A full and complete booklet on Patents, Designs,Trade- 
Marks, Foreign Patents, Copyrights, Labels and Patent 
Office Practice with an explanation about our methods, 
terms, etc. 

All communications strictly confidential 

Keep in touch with the inventions of the world by reading 

Scientific American 

The MONTHL Y MAGAZINE with a special appeal 
to every man of inventive genuis. Recent rulings of the 
Patent Office, descriptions of the latest patented inven- 
tions, legislation and court decisions affecting patents, 
are noted in this authoritative publication. 

MUNN & COMPANY 

Patent Attorneys 
683 Woolworth Building, New York Gty 

Scientific American BIdg., Room 3, 625 F Street. Washington,D.C. 
801-D, Tower Building, Chicago, III. 
61 1-A, Hanna Building, Cleveland, O. 
602 Hobart Bldg., San Franciico.Cal. 



Stop SnutHind 



Getridof natty Catarrh. Stopanecz- 
\nfi, hawking, spitting and couching. 

wrrrri't born with that <lb4Ruut 
dLscii.SC. You acquired it because your 
LunK8. I-lvcr. Bowels, Kidneys, and all 
other orcaiis tieslKned to eliminate 

vaate matter arv not functioning properly. 
Now your vitality is failinir, jour tonsna la 
roBterl. your brea'h ia fouT and yoor Noaa. 
Throat, 1 un^s and rvrry part nf your body are 
l(«d«d with Catarrh pnjsnns. Dnnt't waat* 
your tfm* and mfney on dope and drups. aprar* 
■ml w»iah«a, pills and yowdi^ra. Th«»e can 
naver help you. The only way to Bain relief fa 
to drive out the waata matter and build up 
yoor body— all of it— through Naturo'a lawa. 

STRONGFORTISM — Th« Modarn 
Sclsnce of Health Promotion will ra- 
build and restore every part of your 
body and aid Nature in forever ban- 
■shingCatarrh and allotherallmanta. 
I guarantea It. 

Mrntton the anbjecta on which yon want 
special Information and send with 10c for 
[^^ntnn". etc.. on my "Practical Ta* on Ca- 
tarrh" anH my frra boob. "Promotion and 
Conservation ol Health, Strencth and 
Mental Energy. ' ' Send for them RIGHT NOW. 

LIONEL STRONGFORT 

ISTRONCFORT Physical and Health Specialist 

The Perieci Man Cept. 74 Newark, N«w Jersey 




IbjiOxsGddl 





id floor 

solid xixe.cMri^ 



Pui on likePIasiler 

; Wears like Iron 

-waterproof 
^fireproof 
^ resilient 
noiseless 
-pa dust- 




less 



A composition m.iterial easily applied in 
plastic form over practically any kind of floor. 
Laid about H inch thick. Imperial Floor does 
not crack, peel or come loose from foundation. 
.\ continuous, fine grained, smooth, non-slippina 
surface. No crevices to gather grease, dirt. oUBt, 
disease germs or moisture. _ , 

Ideal Floor for Kitchen, Pantry. Bath Room. 
I.aiindry. Porch. Garage. Restaurant. Theater, 
Hotel. Factory. Office Building. Railroad .Sta- 
tion. Hospital — wherever a beautiful, substantia 
floor is desired. Several practical colors. Fuli 
information and sample FREE of your first and 
second choice of color. 

Imiierial Floor Co., lOS-107 HabtMil St., Roclinter, N. Y. 
' A. Success'for 15 -Years 
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Both in results and intrinsic 
tatut, Erla radio frequency 
transformers have no equal. 
Ask your dealer. List, $4.00 




Brla btuls add 100% to tht 
appearance of any receiving 
stt. Fillip' hole in any H 
to yi' panel. List price, 20c 



Quincy, UL, Listens in on 
New York and San Francisco 

N. G. Dowdell, 116 N. 5th St., Quincy, 111., 
writes: "With Erla radio frequency transformers 
in my FRL super receiver, I listen to concerts 
a thousand miles away every evening. The other 
night I heard KUO at San Francisco as clearly 
as Chicago." 

To make sure of a receiving set that is the last word in up- 
to-dateness and efficiency, write for our Bulletin No. 12, 
showing guaranteed hook-ups using Erla radio frequency, 
with full directions for inst^ing. 



ELECTRICAL RESEARCH LABORATORIES 
Dept. F, 2515 Michigan Avenue. Chicago 



Q/Jeu)el 




Adjusted to the Second £1 Ruby and Sapphire J0wal» 
Adjusted to Temperature £5 Year Gold Strata Cat* 
Adjwited to laochronism Your Choice of Dial* 
Adjuaied toJ^qfiitionB «lnclDdiD«UooC*ocD«rrK.B. Otol) 

New ideoB tn Thin Case* 




Down 



Only On« DoU^** Down will buy thia masterpiece of 
watch manafaa ire. The balance you are allowed to 
pay in inalJ. easy, noonthly payments. A 'Ji-Jewel 
Watch— Is Bold to you at a price much lower than 
that of other hi(fh-n^dc '•■atches. Beaidea, yoa 
have the selection of the finest thin model desiRna 
and latest styles fn watch cases. Write for FU££ 
Watch Book and oar SPECIAL OFFER today. 



Write 



, WMe7/us 



Get the Burlington Watch Book— wrfte today. Find 
oat about this vreat special offer which is beins 
made for only limited time. Yoa will know a great 
deal more about watch buying when yoa read this 
book. Yoo will be able to "steer clear" of the over* 
priced watches which are no better. Write fp* 
watch book and our special offer TODAY I 

Burlington Watch Company 

D«pt.l362,19tb St, and Marshafl Blvd., Cbicactt 




can earn $15 to 150 a week wrltlnc ihow 
cardi In yonr own home.— No canTSisfiip.— A 

Iileasaritprofi Labia profoision easUy and quickly 
eanit by our new simple gniphlc block pysteni. 
ArtlBtio ability not noOGSsary. — We tt'ftt h you 
how, anil Bupply yo-i with work— Diatauceno 
objfict. Full partiniiarsftiid twoklBt frea. 

WILSON METHODS LIMITED-DEPT. C 

64 East Ki'-hmonil, Toronto. Cauada. 



I 



Free to Writers! 



Cfc SmOIIT-& : 



A WONDERFUL BOOK— read about iti 
Tells how eaifly^orles and Plays are con* 
ceiTcd, writien. perfected, sold. How many 
who don't DREAM they can write, suddenly 
find ft f'ut. Hotv the Scenario Kinipi and tlie 
Stiiry Queens live and work. How i)rig'lit men 
and women, without any special experience, 
Icarn to thetr own atn.-izenient that their sim- 
plest Ideas may lumish brilliant plots (orPlays 
and Stories, tlow one's own liiugination iiiay 
provide an endless (fold-iiiinc ol Ideas that 
briufr Happy Success and Handsome Cash 
Royalties. How new writers get their names 
mo print How to tdl it ynu ARK a writer. 

How to develop your "story hncy,*' weave 

" clever word-pictures and unique, thrilling, 

realistic plots. How your friends may be your ^vorst ludses. How 
to avoid discouragement and the pitfalls of Failure, //tm' to Win! 
This surprising book is absolutely X*"'*- No charge. No obllga* 
tion. Your copy is waiting for you. Write for it new. Just address 

AUTHORS' PRESS. Dept.31S,AUBURN. NEW YORK 




Perfect hearing i9 now belne re- 
L etored in every condition of deaf- 
I liess or defective hearing from 
causes such as Catarrhal Deaf- 
ness, Relaxed or Sunken Drums, 
Thickened Urums, Roaring and 
Hissing Sounds, Perforated, 
Wholly or Partially Destroyed 
k Druras.Discharge from Ears, etc. 

Wilson Common-Sense Ear Drums 

"Lillle Wireless Phones for the Ears'' require no 
medicine but effectively replace what is lacking or 
defectiveinthenaturaleardrums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF- 
HESS, giving you full particulars and testimonials. 

WILSON EAR DRUM CO.. Incorporated 
978 Inter-Southern BIdg. LOUISVILLE, KY. 



TBE HOME WORKSHOP 



Motor Drive for Bench Lathe 
Takes Up Little Room 

By Howard Greene 

AMATEUR mechanics like the writer 
are often put to it to find room for 
their tools and equipment, especially in the 
constricted space of a ftet. While an old 
table in the corner of a bedroom has done 
duty as a bench, it was a problem to make a 
place for a diminutive lathe that was added 
to the outfit. The lathe itself is but 13 in. 
long and swings 4 in. over the bed and 5 in. 




A countershaft for the motor drive ia 
placed under lathe bed 

in the gap, but there seemed no place to 
put a foot power drive, so the lathe had to 
be motorized. 

Experiments were made with a number 
of small motors. Motors that formerly had 
done duty driving fans were found unsuit- 
able because of the variable speed. Very 
small motors were available, having plenty 
of power despite their compactness, but 
they were unsatisfactory because of their 
very high speed, which necessitated a lot of 
speed reducing gearing. 

Finally an induction motor rated at 1/20 
hp. was installed. The power is exactly 
right, being sufficient to drive the lathe 
under all conditions of work, and the speed 
is absolutely constant at 1750 r.p.m. 

The lathe was mounted on one piece of 
oak 1 yi in. thick and the motor on another. 
The bottom of both bases was padded with 




Turnbuckles connect lathe and motor bases 
and regulate the belt tension 



heavy felt glued on. The two bases were 
theii connected with turnbuckles set at an 
angle, so that the lathe and motor cannot 
get out of alinement. The turnbuckle also 
serves to regulate the tension of the round 
driving belt, which is 3/16 in. in diameter. 

The pulley on the motor is IH in. in 
diameter and drives a 4-in. pulley on a 
countershaft set under the lathe bed. The 
three-step cone pulley on the countershaft 
is a duplicate of that on the lathe spindle, 
except that it is made of fiber disks screwed 
together. The outfit is shoved out of the 
way when not in use. 

The difference in the electric light bills 
made by the use of the motor is so slight as 
to be negligible. 
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Motorized Workshop Saves Time 
in Making Plant Repairs 

A PORTABLE bench with a self- 
contained power plant is used in one 
large factory so that small construction or 
repair jobs can be done with the least delay. 
To obtain power, it is necessary only to 
screw a plug into the nearest lamp socket. 

The heavy, rugged bench has a lower 
shelf to support the motor and a line of 



■BENCH. MOTOR 
LATHE ) UNDER TABLE 



6RINDER AND 
BIIFFSR7 




A miniature machine shop with motor and 
shaft mounted on shelf under bench 

shafting. A drill press, a power hacksaw, a 
bench lathe, a combined grinder and buffer, 
a small anvil, and a vise are bolted to the 
top of the bench. The hacksaw is so placed 
that material to be cut can be clamped in 
the vise.— G. M. D. 



Connecting Rods Serve as Hangers 
for Line Shaft 

THREE large connecting rods from an 
old engine were utilized by a Washing- 
ton, D. C, mechanic for supporting a line 
shaft that was to drive a series of small 
bench machines from a 1-hp.electric motor. 
The 1-in. shaft extends for 15 ft. across the 




LINE SHAFT 
IS SUPPORTED ON 
THREE LARGE CON- 
NECTING RODS 



Hang«rs cost little to Install 

shop and improvised hangers are placed at 
6-ft. intervals. 

The large end of each connecting rod was 
attached to the beams with heavy lag 
screws and the bearing at the small end of 
each was reamed to suit the shaft and 
fitted with a grease cup. No loose pulleys 
are used on the line, but an electric switch 
conveniently located permits throwing the 
power off and on as required. — L. F. B. 



A SMALL bench vise makes an excellent nut- 
cracker if none other is available and is far 
better than a hammer. — C. J. W. 




Result of 
14 Years' 
Experience 



Supersensitive 
sound mates « 



It was Reginald Fessenden, 
distinguished radio engineer 
and inventor, who designed the 
first Brandes headset fourteen 
years ago. Ever since Brandes 
headsets have been not only 
supersensitive, so that they 
respond to the faintest'signal, 
but Matched Tone headsets. 
Counterfeits are offered with 
the statement that they are 



"as good as Brandes" — but 
their phones are not super- 
sensitive sound-mates. 
In radio receiving two tele- 
phones are better than one, 
but only when they are abso- 
lute sound-mates. 
Send ten cents in stamps for the 
"Beginner's Book of Radio." 
It explains radio in terms that 
anyone can understand. 



C.Brandes,iNc 

Dept. P. S. M. Lafayette St., New "Vbrk. 




Distributors and District Offices: 
Munsey Bldg.. WashinRton. D. C. 704 Granite Bldg.. Pittsburgh. Pa. 7« PesrI St.. Boston. Mass. 

3i S. Clinton .St.. Chicaso, III. 709 Mission St.. San Francisco. Cal. 802 Forsyth Bldg.. Atlanta. Ga. 

1220 Nicollet Avenue. Minneapolijj. Minn. International Electric Company, Wellington. N. Z. 

Made in Canada by Canadian brandes. Ltd.. Toronto, and distributed by Perkins Electric, Ltd.. Montreal. 




Print Yomr Own 

cards, circulars, labels, tags, menni 

book, paper. PresH $12. L.irger tS."). Job 
PrcssJlOOup. CL-iaKXPENHVilNllALF. 
- r^SM.ILL OUTLAY. Povs for 
^ iLsclt in short time. Will last 
for years, Kasy to use, printed 
mips wnt. Print for others, 
BIG PllOFlT. Write factorr 
TODAY for press catalog. 
TYPE, cards, paper.envelopes. 
THE PRESS CO. , D-33, ilaridn. Cmii . 



Law CouK'se 

in Book Form 



13 Vols. Bound in Law Buckram. Compiled by 
56 of America's Most Eminent Legs] Authorities 

Here is a complete home-study law course in 
book form that you can master in your spare lime. 
Thirteen volumes, nearly 6,000 pages (7x10 inches), 
bound in law buckram, red and black labels with 
titles in gold. This wonderful law course is the 
combined work of professors of Harvard, Yale, 
Pennsylvania, Michigan and Wisconsin law schools. 
Study at Home, Aided by 
Free Reading Course 

Every principle of law is made clear. Pascinatins 
reading course of 25 Texts (free with the books) is 
a teacher, right at your elbow! A set of review 
question covers the text matter fully. 
7'!i» a WaaIt You get the entire 13-volumeIaw 
"«'«^* library and Complete Reading 
Course of 23 pamphlets for only 7j cents a week. 
See offer in coupon. 





— — — — MAIL THE COUPON — — . — — 
American Tecluiical Sodctj. Dept E-20Z, Ckic«co. U.S.A. 

Please send "'Library of American Law and Practice" and 
Readintr Course for eeven days' examination. Bhipping 
cfaarares collect. I will send t2.80 within seven days and (3.00 
■ month thereafter until I have paid $49.ti0 or return tbe 
books at your expense. 

Name „ 

Address ....„ 

Elmployed by 



LetUi 



Develop and Manu- 
fadnre Your Patent! 



Our careful study often results in improvements of in- 
ventions. Highest type EnKineering. Designing and 
Marketing Depts.; complete and economical ser- 
vice; 50 years' experience covering work for U. S. 
Gov't, Western Union Telecraph, Remington Type- 
writer etc. etc Send for Booklet. 

Fred1( Pearce Co., Inc., Est. 1872, 18-20 Rote St., N. T. 



FREE TRIAL OFFER 



SEND NO 
MONEY 

Write for this wonder- 
ful new typewriter, fin- 
est we ever built. Get 
our FREE S-OAY 
TRIAIi OFFBR. 

OLIVER 

Here 1b the moat modern standard type- 
writer — a triumph of 28 years of manufactur- 
ing. It embodies every Improvement and every 
refinement developed In typewriter building- 
In ease of writing. In saving of muscular and 
nerve force, in quietness. In speed and efficiency 
It is unapproached. We offer you this supreme 
machine at a price that means tremendous 
savings, on your own terms, with the privilege 
of testing it FREE! for 6 days, without sendlns 
us a single penny down. 

LOWEST PRICB— U3WEST TERMS 

Send for this amaihlg FREE TRIAL OFFER. Note the 
tmvatt price and Msint tsmw. Test it in your own office or 
home. Note how sesy It Is to operate, how quiet, how speed/. 
Then if you are denghted pay for it a littfe each month. If 
not. retom it at oor expense. Vou axe under no oblioation 
to buy it. Write NOW. 




NOW 



The OllTerT7i>eTrrlier Company, 
1103 OUvor Typewriter Bldfe. 
Chlcaipo, lU. 
Please sendme, wfthotitoblitration.yoareatalosr.FREE 
TRIAL OFKKR and easy payment plan and cash dis- 
count on tbe n«w Oliver Speedster. 

Nam* 

Addrua „, 

City 



no 



Popular Science Monthly 




EARLE E. LIEDERMAN 
ho la to-day 

DEAD FROM THE 
NECK DOWN 

"He thought he was alive because he 
worked with his brain — but his body was 
fit for the undertaker." 
Can you imagine such a fellow calling 
himself a man? And still there are thou- 
sands like him — narrow chested, round 
shouldered, weak-kneed specimens of 
humanity. They would rather take a box 
of pills than do five minutes exercise. 

WHAT KIND OF A MAN ARE YOU? 

Has life lost its thrills for you? Do you 
arise in the morning full of pep and ambition 
for the day's tasks before you? Or do you 
just drag yourself through life in a lazj', 
indifferent way? 

THERE IS HOPE 

If there ia a spark of manhood left in you. I 
will give you a hotly to be proud of. I 
guarantee to put one full inch on your arms 
in the first 30 days. And from then on, just 
watch 'em grow. I will build out your chest, 
broaden your shoulders and put real pep in 
your old backbone. You will have the flash 
to your eye and the spring to your step of a 
real athlete. Your whole body (inside and 
out) will function as it should, .sending life- 
giving blood to your brain and every part of 
your system. I don't just promise these 
things. I guarantee them. Come on now 
and make me prove it. That's what I like. 

Send for My New 64-page Book 

MUSCULAR DEVELOPMENT 

It contains forty-three full page photographs 
of myself and some of the many prize- 
winning pupils I have trained. Some of 
these came to rae as pitiful weaklings, im- 
ploring me to help them. Look them over 
now and you will marvel at their present 
physiques. This book will prove an impetus 
and a real inspiration to you. It will thrill 
you from cover to cover. All I ask is 10 
cents to cover the cost of wrapping and 
mailing and it is yours to keep. This will 
not obligate you at all, but for tlie sake of 
your future health and happiness, do not put 
it off. Send today — right now, before you 
turn this page. 

EARLE E. LIEDERMAN 

Dept. 1J02, 305 Broadway, New York City 

EARLE E. LIEDERMAN 

Oopt. 1302, 305 Broadway, Naw York City 

IJear Sir; I cnclOJ'f hprewith ten cents, for which you 
aie to send tne, without any ol)lift.ition on my part 
wliatevcr, a copy of your latest Ikx>Ic, "Muscular De- 
velopment." (Please write or print plainly.) 

Name 

Street 

Qty Sute 
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Skates Form the Runners for 
Small Boy's Ice Boat 

SKATES form the runners of this little 
ice boat, which will furnish endless fun 
for the skilful boy on frozen ponds and 
streams. The rider lies flat on the plank 
and operates the tiller with his hands. The 
sail is manipulated by means of the wire 



3-2 j'" J'OIA 




SKATE , . 7 
BLOCK t|2 .4 -J 



The boat is steered by hand and the saU Is 

regulated by foot 



loop at the end of the boom, which is slipped 
over either ankle. 

The sail may be lowered in thexisual 
manner and the boat csln be dismantled by 
folding the spars parallel to the mast and 
removing the mast from its socket. Hockey 
skates are screwed to the runner blocks. 
The illustration makes clear all other de- 
tails. — Donald W. Clark. 



Sheet Metal Parts Will Replace 
Broken Furnace Castings 

FREQUENTLY some casting connected 
with the furnace breaks. Regulator 
links, draft door controls, and parts operat- 
ing grates are brittle and easily damaged. 

These parts can often be replaced quickly 
and inexpensively with sheet metal fittings. 
On one furnace the bell crank in the con- 



CAST IRON BELL 
.CRANK WHICH 
^A5 BROKEN/? 




''SHEET METAL 
'PART SUBSTITU- 
TED FORTHE 
BROKEN CASTING 



SECTION 

ON 
CENTEfi 



These simple substitutes prevented tedious 
delay in obtaining new parts 



nections to the lower draft door at the rear 
of the furnace had been broken, but the 
need for a new casting was avoided by mak- 
ing the sheet metal substitute that is illus- 
trated. The piece was doubled at the cen- 
ter and drilled for the rocker pin. 

Another repair was made by using a strip 
of steel and a setscrew to replace an offset 
link that had been connected with the 
rocker shaft. — L. N. O. 




WHITING -ADAMS 

BRUSHES 

Vulcan Rubber Cemented Shading 
Brushes make shaving a pleasure. 
They wear for many years. 
Invincible Hair Brushes. Strong, stiff 
bristles. Beautiful wood, richly finish- 
ed. Very popular with lovers of good 
brushes. 

Send for Illustrated Literature 

JOHN L. WHITING-J. J. ADAMS CO. 

BOSTON, U.SJU 

llrusti Manufartur*»rfl for Over 113 Years and the 
I t LariteHt lu the World < 



Agents Splendid Profits 




introduflni; (he Now Sun Auto- 
^maf ic Rfttfolfttor and Timnr. 
>-t;iv**n prnrifr Fp:irk Atit^nialirallf 



II • .....kpiliun.iu 

/ iDR of osrbon. P^nglne remaloa 
/ clean siTiDK more power on 
hlllH, more speed on level roaa« 
at Iam ooet. Oreaw, dirt and 
* w a ter proof —Full y vaaran toed . 

,>Sold on 80 days trial. Xbetall 

price $3^ Large income for active workers. Tr*- 
mendoDB sales opportonities. 

AUTO SUN PRODUCTS COMPANY. 
Dept. 32 Cincinnati, Ohio 

RADIO & AUTO Storage Batteries CHARGED 
FROM LAMP SOCKET.for a Few Cenli with » F-FBAHERY BOOSTERS 

FullWavt'M»yn«ticR«cii!ierforUir..l:;6VoIi6<*C7cl«A.C.Trpe A-BChvcM 
A V<-<lt "A" A Auto A Up to I2n Volu Of "H'' & l^ud Sp«ttk«r Stora** 
B«tt«r(ea In Scries lD<iuctirolr At H<>m« Ovcrnisfat. Disconnecting aod 
Hultlpls Connoction* UnnTaHnarir. No Grounila. All Circuits S«i>ar«ts 
Nothloff Uka It Umde. F-F BATTERY BOOSTERS ueComplete rortabU. 
pa AutomKtio rhu-^iic_yniu>. lnf>.sjb1sC«rboM 




tr.ir,t*rrupt*a 
rr. while Full 



Kectifyinc HrunTies 

■ St Cr.r 

WsTS Design I)« . - 

Scrcw riUB In L«mp Sutks-t; Sr.mp CLI>« 
on Bstterr Trrmii.sU A tutterr witl bs 
Ch»rgr d to M.-rnire. No Msill is R^-qiilrM 
F-P BATTERY BOOSTERS U*t Uf.tims ft 
SavsMorollian'Ih'-yCost. 1'ofi.xab rHic«ji 
Typs 6 charges A 8 VoItBsttory at ti smps SU 
TrpsB ehmrftn B Bstlrrfn t>p lojtOVtiUa |IS 
T7P« A-Behu«»s 'AAB'A AiitoBatt»r«e«ia) 
. fyp« 12 rharsM 1£ Vo)tBa(t«rTA(%sat>s tlfi 
iTyP* 106cbarrc-B6Vnll PsilrryAt ISsmpsCio 

■ . 1612 charffcslSVoltBattsrrAt7smi>s 120 

1 1 636 i sComb I R« tf on o r T ypp ■ 1 A«4 1 S 1 2 fza 
Larve Types are for hrsvy Iiat'nrir^. 
or whers tlms Is limit*.* SHIPPING 
Wclvh's Corrclete *Uh AMWETER A 
iBATTERY CLIPSlltoICIbs. Purc>iaas 
.from Yrur I>c>sl*r, or MxllChtTk for 
WntnrtPhipmcnt. Orlffcr PsrcdPost 
ai](1 Pri«riiB« A Iniiur#rr«> (Thnrssa <.ie 
Charees Auto A Radio BattarlM. ORDER Tvr^ i!-»irr<l Shlr(*<l C.O.O. 
ORDER N '« r WRITE l-nm«diAtelv for FREE BOOSTER Bulletin 17 
THE FRANCE MFG. CO.. C L EV ELAND, OH lO, U. S. A 
C tt.-in :i..ri I ;ljL:' r: 1 h.- Ja k\ ' .lllli 't I Hamilton. Outarlo. Csnails 



' Whether skin is broken or 
bruised or muscles tired, 
apply a few drops of 
Absorbine, Jr. It is both an- 
tiseptic and liniment. Safe; 
of pleasant odor ; cannot 
stain. Keephandy.^i.29at 
druggists or postpaid. Lib- 
eral trial bottle, postpaid* 
xoc. 

a W.F.YOUNG, Inc. 
k ISO Temple Street 
Springfield, Mass. 




Absorbine. J 

THE ANTISEPTIC LINIMENT 



MOTORCYCLE BARGAINS 



SAVE 25% to 65% 



OD Slightly uBe<l and Rebuilt NTotor- 
crdea. Side '"ars, Johnsion Motor 
Wheels. Ex-ann Power Cyrlp'^, ]'.(rycle«- 



Send for Fr*e Barsain Bulletin i 
Mon«y Saving Meaaase. listing hun< 
dreds of Bargains in uaei.]. rcl^iltl and 
new machines. :4upplle8. accessories, etc. 




D«pt. 



AMERICAN MOTOR CYCLE CO. 
215, 2047 W. Chlcaeo Avb., CHICAOO 
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C/Vo Wireless Receiving, 
set is complete ^ 
wimoijL 










W/HEN your, boy 
W* points to the Mag- 
navox trade mark and 
says "Dad, that's the real 
reproducer," he sums up 
pretty much the whole 
story of Magnavox 
supremacy and radio 
enjoyment. 

To enjoy all that radio 
offers in the way of daily 
concert, lecture and news, 
ask your dealer for a re' 
ceivmg set equipped with 
Magnavox Radio, the 
Reproducer Supreme. 

The Magnavox can be used 
with any receiving set of good 
quality — the better the set, 
the more Magnavox can do 
for you. 

R-2 Magnavox Radio with 
18-inch horn; this instru- 
ment is intended for those 
who wish the utmost in 
amplifying power; for large 
audiences, dance halls, 
etc. $85.00 

R-3 Magnavox Radio with 14- 
inch horn: the ideal instru- 
ment for use in homes, of- 
fices, amateur stations, 
etc $45.00 

Model C Magnavox Power 
Amplifier insures getting 
the largest possible power 
input for your Magnavox 
Radio. 2 Stage . $80.00 
3 Stage . 110.00 

When you purchase a Mag- 
navox product you possess an 
ins rument of the highest 
quality and service. 

MagnM'ox products can he 
had of good dealers every- 
where. Write us for copy 
of new illuscrated boofclet. 

The Magnavox Co. 

Oakland, California 
N. Y. Office: 370 Seventh Ave. 



'AGNJWOX 

_ J^fidio 
OheS^eprodueer Suprerne 
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Wind Drives Ice Bicycle 

{Continued from page 78) 

justing them where desired on the rear 
wheel trusses. 

All the details of the scooter attachment 
are illustrated, but the materials and parts 
can be varied to suit the convenience of the 
maker. The dimensions shown are in- 
tended to meet normal needs. For racing, a 
larger spread of sail and narrow, grooved 
runners are improvements that add to the 
speed, but call for skill in manipulation, 
particularly at turns. 

As a final detail, some gripping device is 
desirable on the rubber-tired wheel. Sash 
chain or very small size tire chain may be 
used. To apply sash chain, wrap it around 
and around the tire for one revolution of the 
wheel and then wrap it in a reverse direction 
to give a diagonal cross-linked surface, as 
shown on page 78. Small tire chain is more 
difficult to apply because the sections must 
be much reduced to suit the bicycle tire. 



Carved Strips Transform Cigar 
Box into Jewelry Case 

ORNAMEN- 
TAL carv- 
ing of the sim- 
plest kind will 
transform an al- 
most square cigar 
box into the jewel 
case illustrated. 
The carving is 
done on strips 

taken from another cigar box, some of the 
strips being l^in. and others I2 in. wide. 
Each of the strips is then notched along 
its two upper sides with a pocket knife, 
care being taken to space the notches 





How simple workmanship evolves the 
case shown above 

equally as to depth and width. Then, 
when a sufficient number of strips have 
been cut, the wider ones are nailed along 
the outer edges of each side and top. Over 
them the narrower strips are bradded 
until all four sides and top are finished. 

The ornamentation may be carried 
further, if desired, by placing notched strips 
or plates in the center of each side. 

After being sandpapered, stained, and 
waxed, the box appears to be carved from 
solid wood. — Ernest Bade. 



Keeping the Windshield Clear 

THE difficulty of keeping the windshield 
clear in a rain or snow storm can be 
overcome by washing it with a mixture of 
one part kerosene and one part glycerin 
shaken well together. The kerosene acts 
as a cleanser and the glycerin as a coat- 
ing over the glass, from which the moisture 
will run without blurring the driver's 
vision. — H. G. Kebbl. 



Listen 




Electrical 
Experts 

Eam$70lo$200afeeK 

Electrical experts are in great demand 
everywhere. This is the great electrical 
age and Electric power is moving the world. 
I can train any ambitious man to become 
a Certified Electrical Expert in a short time 
and able to fill a fine paying position. I 
can do this regardless of what kind of work 
you are doing now and how little education 
you may have. High school or college 
training unnecessary. 

I Will Train You at Home 
in Your Spare Time 

I am Chief Engineer of the great Chicago 
EngineeringWorks and know just the kind 
of practical up-to-date training you need to 
hold the best Electrical positions. I will 
train you at home by my wonderful lessons 
and Electrical apparatus that I will send 
you free. 

Satisfaction Guaranteed 

I have trained hundreds of Electrical Experts and 
can do the same for you. So sure am I of this th::t 
I guarantee under bond to return every cent you 
pay for my course if you do not succeed. A million 
dollar institution stands behind this guarantee. 

171? 1717 1 ®^ Electrical 

nixJCJliI Took and Material 

This fine outfit includes instruments, tools and ma* 
terial for practical work — it is absolutely free. 
While they last I am giving every student who 
enrolls for my course one of these great outfits 
Write now— today. 

Mnil Cniirtnn Send today forproof lessons, 
mail \,OUpOn my big wonderful Electrical 
Book, and the "Vital Facts" of the Electrical In- 
dustry— BOTH FREE— Send coupon or postal. 

L. L. COOKE, CHIEF ENGINEER 

Chicaso Engineering Works. Dept. 532 

2150 Lawrence Ave. Chicago, Illinoia, 



Use this Free Outfit Coupon ! 



CHIEF ENGINEER COOKE, Oucaro Eminceriiit Work* 
Dept. 532. 21S0 Uwrcace Afe., Chicago. 10. 

Please Bend mo Abnoiutely Fret* yonr book, "How 
to Become an Electrical Expert," Free Outfit Offer, 
Vital Facta and Sample LeaaoDa, No obligation. 



N ama 

Addreaa ™....-«. 

City and StaU. 

Oceapatfon Age.. 



lierial 



m 



Popular Science Monthly 




r Pleasant Evenings at Home 



Keep the family together in the evenings — have them look for 
their pleasure at home. Many enjoyable hours can be spent with a 

Bausch & Lomb HOME BALOPTICON 



This new Balopticon projects opaque 
objects such as photographs, post 
cards, and book pages. It attaches to 
an ordinary lamp socket and can be 
operated by anyone. 
Kntertain the children by having clever 
pictures from "bedtime stories" 



thrown on the screen. The book is in no 
way damaged. The Home Balopticon 
wiU provide genuine pleasure at small 
public gatherings as well as at home. 
Write forthe Home Balopticon booklet 
containing many suggestions for enter' 
tainment with this machine. 



BAUSCH & LOMB OPTICAL COMPANY 

600 St. Paul Street, Rochester, N. Y. 

Nem York Washington Chicago San Francisco London 

ttadtne jimiritan mairrt tf StertO' Prism Binoculars, Tehscofies, Pkolografihii 
LtnstSt Proiection AfitHXratus ( Batopticons) , Mitniuptu Mainifitri, 

jIulimiciU Lttitti ar.J cthtr Hirn-Grade Optidil Predutli. 
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AutoMen^nted 




Johsf^mnow 

irliere in California auto men are %vante<]. 
Gooa jobs at big pay open NOW. Men can't 
be trained fast enough to supply demand. 
California is crowded with autoa. Has more 
autos to population tlian any other state in 
Union. Greatest shortage ever knoiA-n of gar- 
ages and skilled auto mechanics. 

Learn Auto Trades in 
Coast's Biggest School 

Now's VOUR opportunity to step into this big money- 
making business. VOU can become an electrician, me- 
chanic, ignition expert, garage forenwn or used-car ap- 
praiser after a few short weeks training. We'd like to tell 
you here how thousands of men have gained big-pay auto 
jobs through NATIONAL training. But it's a longMory, 
and we've put it all in a handsome illustraied book whicfi 
also iclls everything about NATIONAL AUTOMa. 
TI\'E. Wonderful big training shops right next door to 
130-acre city park. Ball parks, swimming pool, world's 
largest stadium — all free to you. Send for this book now. 

Your Success Is Sure After 
NATIONAL Training 

Hundreds of men urite: "I have increased my earnings 
lOOSc/' "I have built a wonderful garage business, and 
I owe it all to National." "I am well satisfied with National 
Craining; am sending my brother to lake the course." 

Il'l the Nitionil pnt^kil ihop training ihil count*. AAuil conimjA- 
ioa work on ill tyjxi of moton. Ignition, b«trtry ind I»ih« work— 
driving ind vultaniting, Sptciftt tdvantcd ckArinI nunc FREE. 
You KNOW *iitci« *Ken jcu eompkie the NATIONAL court*. 
Speciil Lew Tuition offer row. E*rn your room and ho*ri, %nd a 
Itlilc mor«, «hUc learning. Living cxp<nm lov in Cilifornia — and il't 
worth ■ million dollui to live [hcte. Find out about cveryihiDginia- 
tneiling illuimced auto book. Send for (hit Ing FREE twofc. Mail 
Ok coupon NOW, 



Send for Dig Vree Auto Book* 1 

• NATIONAL AUTOMOTIVE SCHOOL i 

SDept. 24, 811 S. FiguaroaSt., Lo» Angelea, CaL | 

Please Bend me your 72-page flluslratcd Auto Book g 

^ — abaolutely FRIiH. postage prepaid. | 

f Name J 

J Street No ^ 

^ aty ..State j 





WE TEACH 
COMMERCIAL 

ART 

Meyer Both Company, the largest 
commercial art organization in the 

6eldl, ofTors you a dififcrent and practical training. 
If you like to draw, develop your talent. Study 
this practical course — taught by this widely known 
inititutiont with twenty-two ycara success — which 
each year produces and sells to advertisers i n the 
Dnited States and Canada over ten thousand com- 
mercial drawings. Who else could give you so wide 
an experience? Commercial art is a business neces- 
sity — a highly paid, intensely interesting profession, 
equallyopen to men and women. Home study in- 
struction. 

Gel Facts Before Too Enroll in any SdiooL 

Ask the Aflvcrtisinn Manajierof theleatlins 
ncw.-iiKiiMT in your section, anywJicre 
. in the I 'nited State?, Canada. Kngland 
J or Australi.i — about the Meyer Both 
rCompany — let them tell ynu about us. 
write tor oiirlllustratea book, "YOUR , 
OPPORTUNITY"— for one-half tie cost 
[ mailing — lour cents In etampB. 

MEYER BOTH COMPANY 

Department of Art Instruction 
Hiiti3uAK.al20thSL ,De»l, 35 CHICAGO.IU. 




NOTE — To Art and Engraving 
Firms: Secure prartieal artistd 
among our graduates. Write ua^ 






"DON'T SHOUT" 

"I hear you. I can hear now ae 
. well as anybody. 'How?' 
)vVith THE MORLEY 
PHONE. I've a pair in 
my ears now, but they are 
invisible. I would not know 
had them in, myself, only 
that I hear all right." 
The Msclsj Phena for tlie 

DEAF 

is to tbe ears what 
clABsea are to tbe eycH. 
lovislble. comfortable. , 
weightless and harmleea. 

Over one hundred thousand sold 

Write for booklet and testlmouials. 
THE UORLET CO.. D»pC. 797. Soatb li tb Street, I'hliadclphU 

FORDS run 34 Miles 

on Gallon of Gasoline 

Wonderful new carburetor. Guaran- 
teed to reduce sasoUne bills from 
one-half to one-third and increase 
power of motors from 30 to 60%. 
Start easy In coldest weather. 

Sent on 30 DAYS' TRIAL 

Fits any car. Attach yourself. Fords 
make as high as 34 milea to Ballon. Other cars show 
proporiloniite saving. Send maleol car and take advan- 
tage ol our special 30-day trial offer. Agams Wanted> 
AIR FRIC-nON CARBURETOR CO. < 
Dept. 34<o PaytoOt Ohio 



Anyone can adjust It. 
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Stencil knife made from 
razor blade 



The Secrets of Stenciling 

(Continued from page 78) 

and original designs that do not require to 
be filled in with a brush. 

Paper for cutting stencil should be 
rubbed on both sides with linseed oil and 
turpentine to make it tough and easy to 
cut, or prepared stencil boards may be 
purchased. 

After drawing or tracing the design on 
the prepared paper, lay it on a glass slab 
and take great pains to make a clean cut 
and not to run past the outline of the de- 
sign. This is best accomplished by using 
a short pointed knife, preferably sharpened 
on both edges, which may be bought at any 
cutlery store. The majority of stencil cut- 
ters, however, make their own knives to 
suit and often use a safety razor blade in a 
homemade handle, as shown in Fig. 3. 

Suppose it is desired to stencil a black 
Greek border on a yellow flower box, as at 
/, page 78. The first thing to do is to draw 
the figure and de- 
t e r m i n e how 
many of these 
figures, or re- 
peats, as they are 
called, are re- 
quired for the 
given field. The 
repeats are in 
black at E, F and 
H, page 78. 
Assume the 
box to be 19}i in. long, 10 in. wide, and 
that the repeat is 1}^ in. long; 40 im- 
pressions will then be necessary to go around 
the box. The work will be greatly fa- 
cilitated by cutting out more than one re- 
peat; say three, thus making the stencil 
repeat 414 in. long, as at ^. A single 
unit B then finishes the 1932-in. side. 
Mark divisions on the stencil, as at G, by 
drawing two vertical lines, and at the end 
of each line cut a V notch for locating. 
Trim the stencil so that it will not cut any 
portion of the design when applied, as 
otherwise, if the paint is still wet, it will 
blur the preceding work. It is, however, 
advisable to use a flat or fast drying color. 

Brushing on the Color 

When there is a large surface to cover, it 
is best to strike a center line with a piece of 
cord that has been rubbed against chalk or 
charcoal. It should be held taut at each 
end and snapped against the work. Also 
indicate the center line on the stencil. 

Match the stencil accurately on the 
marked divisions, hold it firmly against the 
object, then barely dip the stencil brush 
into the color and rub oflF the surplus on a 
piece of waste paper. Hold the brush at 
right angles to the stencil and move it 
around and around over the cut parts as 
though grinding a mixture, as otherwise the 
hairs will get underneath the stencil and 
blur the design. It is well to have stencil 
brushes of various sizes on hand. They 
should be very closely bound with thin fer- 
rules reaching almost to the tip. These can 
be had only at a paint store. 

After straight line figures and the use of 
one color have been mastered, no difficulty 
should be experienced with more elaborate 
designs and the use of more than one color. 

For the ceiling design J, Fig. 2, page 78, 
circles drawn with a compass give the work- 
ing basis. The center dots may be punched 
(Continued on poj^e 123) 



February, 1923 



123 



THE HOME WORKSHOP 



The Secrets of Stenciling 

(Continued from pane 122) 

with a punch on a block of wood. Section 
the ceiling to suit the stencil. 

It is readily seen that if the design is in 
two colors, a much prettier effect can be 
obtained. Two stencils may be cut, one 
for each color, although if the design is very 
simple and open, the stenciling may be done 
with one stencil, or that part of the stencil 
representing one color may temporarily be 
covered with a mat. In this way two or 
more colors may be applied with one match- 
ing. The coloring should be rather light. 
If, for instance, the ceiling is a light bluish 
tint, the four-pointed ornament might be 
light brown and the crest light gray, but 
any combination of colors may be used as 
long as they harmonize. 

A border or frieze should be somewhat 
larger and bolder, or more masculine, as it 
is termed, than the wall pattern, but it still 
should harmonize with both the wall and 
ceiling design. 

When Designing a Frieze 

To draw the conventionalized frieze 
shown at K, on page 78, erect a vertical 
line and draw half the design, then trace 
it on a separate piece of tracing paper and 
transfer it by rubbing with thumbnail or 
burnisher to the ether side of the line, 
thus completing the figure. 

A wall pattern arranged in the form of a 
step, that is, so that the repeat takes a step 
each time, as it were, is an arrangement fre- 
quently used. If combined with other orna- 
mentation, aa in this case a spray, L, care 
should be taken that the design as a whole 
is evenly spaced. This is best accomplished 
by making a few trials to determine the 
proper location. 

The general arrangement for the color 
scheme is as follows: the ceiling rather 
light, the wall pattern a shade or two 
darker, and the frieze a trifle darker than 
the wall pattern, or else the base may have 
a conspicuous color. 

Gold or gilt decoration on furniture har- 
monizes with nearly all surroundings and is 
easily put on. Suppose it is desired to gild 
a neat border around a polished mahogany 
table, as at M. In this case the ledge will 
act as a guide and the stencil should be cut 
accordingly. 

Furniture Stencils in Gold Leaf 

Obtain a can of gold leaf size, a book of 
gold leaf, and a gold leaf tip, which is a 
wide brush for picking up the gold leaf. In 
order to prevent the gold from sticking all 
over, a tendency it has on polished surfaces, 
cover the part to be stenciled with pounce 
or pulverized chalk, using a soft cloth; 
then stencil the design with size, allowing it 
to stand 51s long as directed, or until it is 
just sticky enough to hold the gold leaf. 
Cut a portion of gold leaf with a knife or the 
point of a finger nail. Brush the tip lightly 
across your hair to oil it sufficiently to hold 
the gold leaf, and then lay the leaf carefully 
on the sized design. Brush off with a soft 
piece of cotton, being sure that no part of 
the design has been missed. 

Another use for stencils is for center- 
pieces, draperies, and the like. A one-color 
effect, especially a medium blue, mixed 
with japan dryers, is often appropriate for 
muslin. The repeat for a centerpiece de- 
sign is shown at N. 





Ra-Fone 



Variometer 
$2.40 

Stators 4} 2 inches 
square. rotors 3 }i 
inches. Double cotton 
covered windings. No. 
22 wire set in insu- 
lating varnish. Flex- 
ible leads to 3'2-inch 
secondary. Clear in- 
sulating varnisli fin- 
ish. Alounts flat to 
panel with 3 counter- 
sunk screws. 



Both guarant*«d 
to ba of very be»t 
matarial and work- 
manship and to r«- 
ceiv* parfactly up to 
600 m ata rs whan 

rroparly Inttallad. 
mmadiata thip- 
ment by parcal pott 
on raoaipt of prica. 
Satisfaction guaran- 
taad or monay back. 



Ra-Tone Electric Co. 



Vario-Coupier 
$2.40 

Primary wound on 
4-inch black (liclec- 
tric tub:; with 9 
single taps and 8 
nine-turn taps. Taps 
are soldered on brass 
strips and turned to 
allow easy so'.dering 
connection for user. 
Rotor 3 11/16 inches 
in diameter, making 
very close couplinR 
with primary. Rotor 
finished with flexible 
leads through hollow 
rotor shaft. Primary 
and secondary both 
wound with No. 22 
green silk covered 
copper wire — 44 
turns on rotor, 80 
turns on primary. 
Finished with clear 
insulating varnish. 

211 Park Plaea Waal 
DETROIT, MICHie^N 



EARN?^4D0^s: 

Living Expenses Paid. 



Plenty of Hotel Jobs— 

Many Trained Employes Naeded 

IJOTELS, built and building, looking 
* to us for capable help — average 
men and women trained in hotel 
work and ambitious to serve. Big 
pay, fine surroundings, splendid 
chance for advancement to execu- 
tive positions. We must train more 
peojjle to fill jobs now open I 




WANTED 



Salmry . 

(n^rks »1K Mo. 

1 Supt. of "♦•rvice 

S226 Mo. 

2 Beli Captiitnii 

Sl&O Mo. 
2 Aant IIn<ini- 
l(*«>tvcrs $125 Mo. 
8 Linen R™tti 
Women S90 Ho. 
7 Inspect rr»**« 

$17fi Mo. 
4 Floor Clerks 

$110 Ho. 
1 Asst. Hsnsirer's 
S«e. St2KMe. 
1 Front Ofti(^ 
C«Bhi«r $150 Ho. 

Partial I.O-t. 
Many Pontiona 
wi(A Ftam and 
Mtala 



Ki-nd for bulletin ot po<ti- 
tioas op.>n. 



How You C«n Prepare 

Ciir r eti od of rrepnrtnK you 
for Iftel work is intrrcsting, 
quicklyprasi ed. complete. You 
can ttudy it in spare hours, 
gr:idii?te in a few weeks, be- 
come thorougl ly equipped for 
one of many hotel positions 
now oi en. 

Hotels Want Oar Graduates 

List Rives only a few of many 
positions open — many with 

lOO' s ^rd . 

im-;ilp. Thi« 

i^iyoiirop-ff Standard BuslnaM 
porttmity ^ Training instltut* 
M:.h the ^ 1187 Carlton Co4irt« 
coiipo-i # Buffalo. N. Y. 

nelow 



Standard Buslncis ^ 

Tralnlns Inst. 0 Name 

1187 Carlton Court, « 
Buffalo, N. Y. 0 

^^mm^mi^a cuy 



Operation and H«iUKsai«nt 
('ourse - also EraploymaQt B%\- 

ioiin. 



Street . 
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RELIEF FOR YOUR 
TROUBLE ZO^E 

-f/ie nosi ^ M 
and throat "^^ ' \ 




'WJi/ij Aa/venfih 



IT takes but a moment to mark the 
career of your choice, sign your name, 
clip out and mail the coupon printed 
below. 

Yet that simple act has started more 
than two million men and women 
toward success. 

In city, town and country, all over 
the world, men are living contented 
lives in happy, prosperous homes — be- 
cause they clipped this coupon. 

In every line of business and indus- 
try, in shops, stores, offices, factories, 
in mines and on railroads, men are 
holding important positions and receiv- 
ing splendid salaries — because they 
clipped this coupon. 

You too can have the position you 
want in the work you like best, a salary 
that will give you and your family the 
home, the comforts, the little luxuries 
you would like them to have. No matter 
what your age, your occupation, your 
education, or your means — you can do it I 

All we want is the chance to prove it. That's 
fair, isn't it? Then mark and mail this cou- 
pon. There's no obligation and not a penny 
of cost. It's a little thing that takes but a 
moment, but it's the most important thing 
you can do today. Do it now) 



INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7624.C, Scranton, Pcnna. 
Without cost or oblieation on my part, please tell me 
how I can qualify for the posltioD or in the subject before 
which 1 have marlied an X: 




BUSINESS TRAININ 

§ Business Mnnagcmcnt 
Industrial MailHi:t'iiu-tit 
Personnel OrKanization 
□Traflic ManaKeluent 

□ lluslnt'sa Law 

□ Hanking anil Banking I.aw 
nAccounUnry( Including CP. A. 
nNlcholson Cost Accounting 

□ Bookkeeping 
nPrlvate Secretary 

□ Business Spanish D French 



0 DEPARTMENT 

3 Salesmanship 

□ Advertising 

□ Rctt«r Letters 

□ ForciKn Trado 

□ Stenocrarhy and Typing 

R Business English 
Civil Service 
3 Railway Mail Clerk 

□ Common School Subjects 
3 lllch Scliool Subjects 

□ liiuatrating 



TECHNICAL AND INDUSTRIAL DEPARTMENT 



njClectrlcal Engineering 

□ Electric Lichting 

□ Mechanical Engineer 
nMechanicnl Draftsman 
HMaihlno Shop Practice 

□ Railroad Positions 

BOas Engine Operating 
Civil Engineer 

□ Surveying and Mapping 

□ Metallurgy 

□ Steam Engineering □ Radio 



□ Architect 
3l!Iuo Print Reading 

□ Contractor and Builder 

□ .XrclUlecturaiDraftsman 

□ Concrete Builder 

□ Structural Engineer 

B Chemistry □ Pharmacy 
.Automobile Work 

□ Airijlane Engines 

□ Agriculture and Poultry 

□ Mathciuatict 



Name 

Street Addrew 

City stale 

Occupation 

Pertont reiUine in Canaia itouM tend thit covvm to (M 
/nfernotlonol Corretvondenee Sehoott Canadian, Limited^ 
Montreal. Canada. 



There's Money for You 

In making one ton of coal 
do the work of two tons 

Vou can create an assured income for your- 
self by offering the public a means of saviiiK 
high-priced coal. Become distributor for 
the Crown Fuel Saver — proved by use in 
thousands of homes. 

Tlie CROWN will put 
you on a paying 
basis. It'seajyto 
sell. Easy to in- 
stall. Fits any 
furnace or boiler 
door. Users 
claim fuel-saving 
up to 50%, smoke 
reduction 50% to 75%. 

Our exclusive distributorship opens the way 
to a permanent, profitable business. Ad- 
vertising, selling helps and free training 
assure a worker success. Write or wire. 

C. F. S. CO., 12 N. 10th St., Richmond, Ind. 




The Shipshape Home 

How To Do Ihc Odd Jobs 



Mending 
China 




If you should be un- 
fortunate enough to 
break your favorite 
pitcher or one of great- 
grandmother's plates, 
don't fail to pick up the pieces. To cement 
them together you can use nothing better 
than ordinary white lead, according to com- 
parative tests made by the Department of 
Agriculture. The white lead may be 
bought in a small can at the paint store or 
in a tube, in which form it is put up for 
artists' use. It may be rubbed with the 
finger on the raw edges of the dish and the 
piece which is to be cemented into place, 
but it is well to rub down the edges a very 
little with emery cloth beforehand to make 
room for the thin layer of white lead, so 
that the dish when completed will not be 
distorted in shape. 
Care should be 
taken not to use 
too much white 
lead. 

Melted sealing 
wax is dropped 
here and there on 
each side of the 
seam to hold the 
piece or pieces 
firmly in place. The dish should then be 
set away and left for eighteen months or 
two years to give the white lead time to 
harden thoroughly. At the end of that 
time the sealing wax can be picked off and 
the seams carefully scraped to remove any 
excess of white lead. A dish so repaired 
will stand washing and reasonably careful 
handling. 

Professional china menders use rivets of 
silver or copper wire in addition to a 
cementing process. If a dish is valuable or 
particularly prized, an expert can often 
supply missing pieces, restore the design, if 
necessary, and glaze the piece. 

The home worker can 
supply pieces missing 
from a broken china 
dish or vase with fair 
success if they are not 
too large. Plaster of Paris is worked up 
with a good quality of liquid glue or other 
liquid cement until the mass is as stiff as 
putty. Work some of the material into the 
space to be filled, mold into place, and rub 
with a wet fingertip until smooth. The 
material used acts as its own cement. 

When the plaster of Paris is perfectly dry, 
it may be tinted with artist's oil paints to 
look like the rest of the dish, and with a 
little care any interrupted design may be 
continued or replaced. Over such painting 
as this, when it has thoroughly dried, it is 
well to apply a coat of light-colored water- 
proof varnish or enamel. — S. R. Winters. 




Cleaning 
Painted Walls 



Scrubbing painted 
walls with soap or .'^oap 
compounds is a long 
and tiresome taslc and 
often leaves the surface 
more or less streaked. Some spots appear 
unusually clean because the soap has been 
left on them longer than at other places. 
An old painter, in giving advice as to the 
(Continued on page 125) 



LUDEKS : 

MENTHOL COUGH DROPS ; 

j^^^ giue quick relief 



Sure Rupture 
Comfort 

BE COMFORTABLE — Wear 

the Brooks Appliance, the modern 
scientific inveotioa which gives 
mptuie sufferers immediate relief. 
It has no obnoxious springs or Dads. 
Aatomatic Air Cushions bind and 
draw together the broken parts. No 
salves or plasters. Durable. Cheap. Sent on trial to 
prove its worth. Never on sale in stores ss every 
Appliance is made to order, the proper size and shape 
oiAir Cushiondependinff on the nature of each ease. Bcwara 
of imitations. Ijook for tntde-maric bearing portrait and 
eienaturo of C. E. Brooks which appears on every Appliance. 
None other genuine. Full iotormaiion and booklet sent fre« 
p plain, sealed envelope. 

BROOKS AFPLIAHCE CO.,255G Stite St,Hu>lull,Nieh. 




FREE Radio Catalog 



Our big stock of standard 
makes of radio sets, parts 
and supplies, fully illus- 
trated. Play safe — buy 
standard equipment from a 
reliable house. We ship 
from stock. 

Send $6.5 for genuine Westinghouse WD-11 
"peanut" tube — no storage battery needed. 60 
cents extra for »^ket. Wonderful results. 

JULIUS ANDRAE & SONS CO. 

In bu*in*a» tint* 1860 

119 Michiean Street - Milwaukee, Wis. 




You Can Save »35.00 




and up 
Parcels PosI Paid 



'By rccoverlDK your oM 
auto top frame yourself. 

Our recovers »ra ciutum 
tailor made in onr owo fac- 
tory to tit all tnalies and 
models of cars. Any person 
that can drive a car can pui 
it un. We ftirnlnh inatruc- 
tiona. Roof and quarters 



ore sewed toirether. With rear rurtaln. fastener*, welta and tacks 
complete. Give us the n:itne, yosr and model namber of your car 
■n<l we will send catalog wilh numplea, 

LI BERTY TOP & TIRE CO. Dept. E-8. Cincinnati, O. 



HIGH GRADE 

WIRELESS 

Head Receivers, Microphones, Keys, Jacks, Etc. 

MANUFACTURED BY 

COM PAN V 
STATE AND 64TH STS., CHICAGO, U. S, A. 



EURACO 



PRODUCTS 




EUROPEAN RADIO COMPANY 
1342 E»t 22nd Street Brooklyn, N. Y. 



YIPEWIR ITERS 

we Save "Vou. 50% 



FREE TRIAL-S-EASY TERMS 

SMITH. Self-atartiriK ItEMINGTON. etc. 
■ Rebuilt b» tho Farsioua " Yotimt i'r<M;efs. 
GuAranteed Kood aa r.<rw. Ixiwest cash prices. 
Time papmcnt-H or rentals with «P«>'''»l,P"f- 
chaie (invll*-tre. I^riteflt Block In U« a. 
■ Write for Mpecial prfcrH and term-*, 
VOUNG TYPEWRITEW CO.. Papt. 636. CHICaGO 




aerial 
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Efficiency Plus Comfort 

Both of these important 
features have been care- 
fully considered in mak- 
ing the 

Stromberg- Carlson 
Ra£o Headset 

No Headset can be thor- 
oughly efficient if it is ill- 
fitting. The Stromberg- 
Carlson Headset is quickly 
adjustable to any size head, 
fits comfortably, is extremely 
sensitive and reproduces ac- 
curately faint long distance 
signals. 

The forked cord construc- 
tion permits the separation 
of he receivers and use 
by two observers simultan- 
eously. 

Made by a company which has 
devoted 8 years to the manufac- 
ture of radio apparatus, backed 
by 28 years' experience in the 
manufacture of high-grade tele- 
phone equipment. 



Order Stromberg- 
Carlson apparatus 
through your elec- 
trical merchandise 
deak r or write for 
free lujUetin Xo. 
1029 P. S. describ- 
ing exclusive 
Stromberg-Carl- 
son features. 



STROMBERG-CARLSON 
TELEPHONE MFG. CO., 

ROCHESTER, N. Y. 
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{Continued from page 124) 

best way of cleaning the paint on walls that 
were coated with smoke and grime, sug- 
i gested the use of gasoline applied with a 
heavy woolen rag. When the walls were 
cleaned in this way, the surface came out 
clean and clear; the color of the paint was 
revived, leaving it free of streaks and spots. 
Through the use of gasoline, the crevices 
and corners were cleaned without much 
effort, as it seemed to penetrate and loosen 
the dirt. 

Try this method on any painted wall for 
quick results, but be careful to keep fire 
away and the windows open for several 
hours to get rid of the fumes. — A. L. 



Tacking 
Down Rugs 



Once the edge of a rug 
is turned up by children 
stumbling over it or 
other causes, it is apt to 
trip everybody in the 
household. To keep the edge in place, take 
a short, double-pointed tack or staple, 
pass one point up into but not through the 
rug from the bot- 
. tom, turn it and 

bring it out at 
another place, so 
that the tack is 
well caught in 
the rug below 
the surface, as 
shown. Several 
more tacks are 
inserted in the 
same way along the curled edge and they 
are then driven into the floor. If the 
tacks are close together, they will hold the 
most stubborn edge in place. — Leroy 
Whitman, Washington, D. C. 




Making 
Roofs Tight 



A LEAKING roof can 
often be made water- 
tight by the use of com- 
mercial roofing prep- 
arations. These should 
be brushed on with a stiff bristle three- 
knot brush. The coat should be 1/32 in. 
thick or thicker. 

All open seams or loose composition 
shingles should first be closed with a plastic 
roofing cement and especial care should be 
taken to repair worn out, broken, or cor- 
roded flashings. When necessary, use 
patches of tin, galvanized iron, prepared 
felt or rubberized roofing, stuck on with a 
thicker layer of cement. This should be 
done before applying the finishing coat of 
roofing paint. — M. L. T. 



Repainting 
Old Work 



In repainting wood- 
work that is solidly 
covered and shows no 
signs of checking, 
cracking, scaling, or 
blistering, one coat only should be used, 
unless it is desired to change the color to 
such an extent that one coat will not be 
thick enough to conceal the old finish. 

If the old paint is blistered, all the loose 
parts should be scraped, and if it is in very 
i)ad condition, it should be removed en- 
tirely. 

In two-coat work over old paint, thin the 
first coat with 1 pt. of pure turpentine to 
1 gal. of paint. In repainting with one 
coat, add H pt. of turpentine to each 
gallon. — J. U. 



They accused him 
of cleaning his pipe 

But he pleaded not guilty; 
he had merely filled it 
with Edgeworth 

There is an old story about the 
youngster who washed his face and 
hands before going to school and none 
of his boy friends recognized him. 

There is another about — but as this 
one comes in the form of a letter, we're 
going to give it to you that way. 



1S51 PorUmoutb Ave.. 
Portland, Oregon. 

Larus & Brother Co., 
Richmond, Va. 
Gentlemen: 

A short while rko you were kind enough 
to send mc Rcneroua samples of both kinds 
or EdKeworth, and I enjoyed every grain 
of them. 

When I lit the old pipe, several remarked 
on Ihe fraKrance of the toharco r.iul nctunlly 
accused me of Kiviiit; my pipe a scouring, 
nut 1 had to disillusion them and tell them 
|t was the tobacco and not the pipe. 

So if I continue to woo Lady Nicotine, 
my best bet (and her best) will be Udgeworth, 

Thanking you, I remain. 

Very gratefully your«, 

(Signed) Apton A. Brown. 



This letter gave us a genuine sur- 
prise. Although we have often been 
assured by smokers 
that Edgeworth has 
a fragrance that 
can't be beaten, this 
the first intima- 
tion that smoking 
Edgeworth does 
away with cleaning 
your pipe. 

And of course 
we don't admit 
that it does. 

Edgeworth 
smokers may 
not find it neces- 
sary to scour 
their jiipes often, 
but any j)ipe 
shoidd be cleaned now and then — for 
sentiment if for nothing else. 

If you haven't tried Edgeworth, 

write your name and address down 
on a i)ostal and send it off to us. We 
will .send you immediately generous 
samples both of Edgeworth Plug SUce 
and Ready-Rubbed. 

For the free sami)les address Larua 
& Brother Company, 59 South 21st 
Street, Richmond, Va. If you will 
also add the name of the dealer to 
whom you will go if you should like 
Edgeworth, we would appreciate that 
courtesy on your part. 

To Retail Tobacco Merchants: If 
your jobber cannot supply you with 
Edgeworth, I.arus & Brother Com- 
pany will gladly send you prepaid by 
parcel post a one- or two-dozen carton 
of any size of Edgeworth Plug Slice 
or Ready-Rubbed for the same price 
you would pay the jobber. 
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Compare TUNiT with 
Your Honey-Comb Coils 
for Short-Wave Work 





Boston, 46 Cornhid 
Billimorc, 1 1 N. Eutaw St. 



FOR radio reception on 160-600 metres the Tunit is 
unexcelled. Its shielded dials, perfectly balanced, make 
the closest kind of tuning possible, without those objec- 
tionable capacity effects common to Honey-comb coils. 

One man in Little Rock, Arkansas, hears W.J.Z. regularly every evening, 
using a Tunit. Another in Bloomfield, N. J., tunes in the broadcasting 
stations at Chicago, Detroit, St. Louis, Atlanta and even Davenport, 
Iowa, with his Tunit. A third in Brooklyn, N. Y., copies amateur sta- 
tions in every District but the sixth with one tube and a Tunit, 

Most dealers sell Tunit. If yours can- 
•lot supply you, order from our nearest 
office, enclosing money order for fl5. 

<^///p owm/2 V 

aJradio SERVICE^J 

INC- 

80 Washington Street, New York 

WholeMalc Distribuiora 
Scatllo, 67 Columbia Si. Now Orleani, 740 Union St. Sin Francuco, SSI Minioo St 
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Beautiful 
Queen Anne 
China Cabinet 



Now Only 20c a Day 



Here's the China Cabinet of a distinctive Dining 
Room Suite including Buffet, Chairs and Table. 
.American Walnut in two-tone finish. Entire suite 
or sinsle pieces on our celebrate<l Better Homes 
Easy-Payment Plan. Big FREE Book, over 100 
pages, shows this beautiful suite, also a thousand 
other equally attractive Furnishings for the home. 
FREE on request if you check TO-D.AY offer in- 
terested in. 

1 To 4 Years To Pay 

n Fnmishings D Symphonic Player Pianos 

EH Sympbooic Pianos EH Sympbonoia Pbonogtaphs 

(Check offer and meil od Today) 

Get at once our money-saving Factory-to-Family 
prices on these attractive Furnishings and Musi- 
cal Instruments. 

Get Our Low Prices 

Hurry this ad — check offer — with full name and 
address TOD.W for big FREE Book. 



Dc«kFPSM-223 



X>&rkia Coim. 

BUFFALO, N. Y. 



Peoria & Chicaio, III. 



AGENTS P% 

$60-$200 per week. Free sam- 
ples GOLD SIGN LETTERS 

for store and office windowg. Anyone 
can put tliem on. Big demand every- 
where. Liberal offer to general agents. 

METALLIC LEnER CO., 433A N. Clark, Chicago 




Army Officer's 
New Rubber Lined 




Brand new and perfect. 
Very stylish. Cioodyear 
made. Rubber lined. 
CiUariinteed waterproof. 
Compare with any $10 
coat. Money biick If 
not satisfied. A splen- 
did coal for work or 
dress. 

ONLY $2.95 



^endNo 
Money 



Get this B:irKnln now. Send no money. Pay poBt- 
man only $2.95 (plus poRtaec) on delivery ot the coat. 
Stutc size. ;i2 to .'lO. We guarantee flt and qu.-tllty. 
You can't lose. Order your co;tl today. 

NEW ARMY AND NAVY STORES 
Dept. 421, WILKES-BARRE, PA. 



Cement with Waterproof Coating 
Forms Durable Drainboard 

A KITCHEN sink drainboard that costs 
little and will stand up under constant 
washing with boiling water and lye can be 
made of cement plaster on metal lath. The 
hard surface finish is given with coatings of 
commercial waterproofing finishes, which 
are easily obtained and quite inexpensive. 

The foundation of the drainboard is made 
of wood or metal, and a sheet of metal lath 
is used to reinforce the cement plaster. This 




To make this drainboard, cement coat- 
ing* are placed over metal lath form 
and a hard waterproof finish is applied 



is simply a mixture of 1 part of cement to 3, 
or a trifle less, parts of fine sand applied just 
as in any building operation, in 2 or 3 coats 
of from 14^0 14 in. in thickness. A wooden 
template can be made to aid in securing the 
contour of the "rolled" rim. 

After the plaster is in place, it is allowed 
to harden for several weeks. Then it is 
covered with a waterproof compound that 
acts on the free lime in the concrete and 
hardens the entire surface. This is followed 
by a cement and masonry paint, widely 
used for covering the exterior of masonry 
walls. This gives a pleasing finish and is 
most durable. 

One such drainboard has been in constant 
use for two years and the surface does not 
show any sign of disintegration. — E. W. 



How to Make Your Kodak 
Look like New 

TIME and use play havoc with the ap- 
pearance of the leather covering of a 
kodak. The writer endeavored to refinish 
one with a prepared "camera finish," but 
found that the slightest moisture caused it 
to crock and rub ofiF, and a touch of water 
would wash it off entirely. So a simple 
process was worked out that has proved 
highly satisfactory. 

The leather is first thoroughly cleaned 
with a damp cloth. All ragged bits are cut 
off with a safety razor blade, and the rough 
places smoothed with very fine sandpaper. 
Then two thin coats of the prepared finish 
or any good liquid shoe dressing are applied 
and rubbed in with a soft cotton cloth. 
When the finish is perfectly dry, it is gone 
over with a rag dipped in shellac. This 
must be done quickly and the shellac ap- 
plied in a very thin coat, but evenly. Rub 
in the shellac until it begins to get tacky 
and catches the rag. Then stop, but give it 
another rubbing when dry. 

The last thing is to apply from one to 
four coats of ordinary prepared floor wax, 
liquid or paste, rubbed in hard. An occa- 
sional new coating of wax will keep the 
camera looking like new. — G. H. 



"This One 
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Soda and Salt Solution for 
Cleaning Silverware 

TARNISHED silverware can be cleaned 
by dipping it in a solution of water, 
soda and salt in an aluminum pan. There 
are several methods of procedure, but the 
simplest is to fill an aluminum pan that is 
clean and free from grease with sufficient 
boiling water to cover the silverware. In 
the water dissolve the baking soda and table 
salt in proportions of one teaspoonful of 
each to one quart of water. Then immerse 
the silverware until the tarnish ia removed. 




Dipping the silverware deanaes it witiiout in 
any way damaging tiie surface 



Rinse the pieces in clear warm water and 
rub them dry with a soft cloth that is free 
from dust. 

Unless very tarnished, it is necessary 
merely to dip the silver articles in the solu- 
tion, but they must come in contact with 
the aluminum. 

The soda combines with the aluminum 
and in so doing liberates a certain amount 
of hydrogen. This hydrogen unites with 
the sulphur that produces the tarnish and 
passes off in the form of a gas. The silver 
in the tarnish which remains after the 
sulphur passes off is redeposited, so that 
there is no chance whatever, according to 
silver experts, of this process hurting either 
silver plated ware or sterling silver. Salt is 
necessary only when the chemical action 
does not start readily. Zinc may be used in 
place of aluminum, and the same action can 
be obtained by placing a zinc plate in the 
bottom of an enamel pan. 

Silverware that has oxidization or French 
gray decoration should not be cleaned in 
this way because the chemical action will 
clean off the oxidization or French gray 
with the tarnish.— E. P. Y. 



Three Furniture Features 
for Next Month 

those who are interested in 
making and repairing furniture, the 
Home Workshop for March and April 
will contain a wealth of helpful mate- 
rial. An article telling how to make 
cedar chests of meiny varieties, another 
on the construction of a telephone table 
euid stool, and a third on remodeling 
old furniture are among the big features 
for next month. 

Articles on painting furniture, also 
on making "antique" furniture, are 
scheduled for early publication. 




it yw firottttion 




^adiotrons 

Developed and standardized by research, 
used in practically every receiver of the 
vacuum-tube type for reception and ampli- 
fication, Radiotrons have become the very 
heart of radio. 

The mark RCA on every Radiotron 
insures durability and uniformity of 
performance. When better vacuum tubes 
can be made, RCA will make them. 
Beware of Imitations. 



RcidiQ^feC>it>oratioii 

" " of iAhierlca 




Sales Office, 
Suite 2080, 233 Broadway, N. Y. C. 



District Office 
10 South La Salle Street, Chicago, ILL. 




T Anr:P: MANTTFArTIIRKR ni?^ 



T ARGE 
^ SHIRTS 



MANUFACTURER OF' 
wanta Agents to sell 
complete line of shirts direct to 
warcr. Exclusive patterns. Big 
values. No capital or experience 
required. Write for free sainplcii. 

M.'VniSOX SHIRT MILLS 
507 |{ro;ui\vay. W-w York. X . Y. 



EARN MONEY 

r AT HOMEL ' 



^^0\J can make $ 1 5 to $60 weekly in your spare 
* time writinR show cardi . No canvassing or 
soliciting. We instruct you by our new simple 
Directograph system, pay you cash each week 
and guarantee you steady work. Write for futi 
particulars nnH free l>ooklct. 

WEST-ANGUS SHOW CARD SERVICE 
63 Colbornc Building Toronto, Can, 



^H^Ka Yoa cao a^sily «mra moser for Um 
^^^^^^ email parmeota, Pareots often mt\- 
ranee first paymant to bdp buy a RANGER. 44 
■tylaSrColors and aizes. Factory to Rider price . 
Dttllvsrad FREE,ex;}r«H3 prepaid, for 30 DAYS* 
TRIAL. Terms to suit— cash or easy Daymeot'. 

TXmaA Isinps. wheels, horns, rspairs *^ 
oqpipnient at balf usual prices. . 
SEND NO M6NtY. Write today for our bls, 
FrM Banvac Cauios and mwvaloQs prieva, 

VJKOM Depl. A-109 CblCa^O ^aulOB 




NEW SINGLE PHASE A. C. MOTORS 




EMERSON ' 

H H.p. SSI eo[ 
I H.p. n.oo| 



H. p.— 110 
volt. COoyple. 
1725 6peerl. 
complete with 
cord. plui;anfl 
CTOovod pul- 
ley - - $13.00 

Qtieril Electrii 

;JH.P. JJ9.0« ONE YEAR 
Satisfaction guaranteed or money refunded 

*Illiutrated Catalog ol Motori and Suppliei FREE 
HYRE ELECTRIC CO.. 625F So. Dearborn Si., CHICAGO 



^' I H H.P. 7J.0C 
t H.P. 11.00 

Ini 

B. . . 
H H.P. or Ivgee, 
110-220 Volt Rep 
Ind. Trra. 
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Vlay the 

Wurlitzer 

Saxophone 



HINK of the pleasure it will mean to you to play the most 
popular of all wind instruments. Fascinating to play alone; the 
center of attraction in any musical group. Or you may turn your 
ability into a handsome profit — saxophone players are among 
the highest paid of all entertainers. 

Try It in Your Own Home 



You may now have a Wurlitzer Saxo- 
phone for a week's trial in your own 
home. No obligation to buy — no ex- 
pense for the trial — you do not risk a 
penny. If you keep the saxophone 
you may pay for it at the rate of only 
a few cents a day. 

Easy to Learn 

Practice with it — see how easily it blows 
and how simple the fingering is. As 
easy as whistling a tune. With the 
Wurlitzer Self-Instructor you'll be able 
to play simple melodies in a few days. 



"Wurlitzer Saxophone is without a 

Teer' — Mjs Herman F. Schmidt, 0/ Soma's Band 

The rich, mellow tone of the Wurliticr Saxo- 
phone, together with the improved finRering 
system, have rifihtly made it the favorite of both 
professionals and amateurs. Read these extracts 
from the hundreds of letters we receive from 
pleased pi/tchasers: 

"To say I am perfectly satisfied is putting it 
lightly; I am delighted." 

"My Wurlitzer saxophone could not be bought 
from mc for $200.00." 

**I am only a beginner on the saxophone but I ii^ 
tend to play at a Christmas program next week.'* 
"Without your credit system I could never have 
bought a saxophone. Terms were better than 
I eiipccted." 



Any Musical Instrument 
On Trial — Easy Payments 



Wurlitzer will send you any instrument 
on this liberal free-trial easy-payment 
plan. All instruments to you ot lowest 
factory prices. Special combination 



offers on complete musical outfits— 
velvet-lined case, all accessories, Self-In> 
Structor, etc. — everything you need at 
practically the cost of instrument alone. 



Send for New Illustrated Catalog 



The greatest musical catalog 
ever published! Over 3,000 
articles — every known instru- 
ment described and illustrated 
— many of them shown in 
full colors. 

Wurlitzer has stores in over 
30 cities. No matter where 
you live, you can buy Wur- 
litzer instruments direct by 
mail the same as at any of 
these stores. Send the cou- 
pon today I 



The Rudolph Wurlitzer Co., Dept. 1782 
1 17 E. 4th St., Cincinnati— 329 So. Wabash Ave., Chicaso 
120 W. 42adSt.. New York— 250 StoclctonSt.,SanFranciso 

Send me vour new catalog with illustrations in color and 
full descriptions of every known musical instrument. Also 
tell me how 1 may have any instrument on free trial in my 
own home and may pay for it in easy installments. No 
charge, no obligation. 



Name . 



AMj, 



I SiaU musical inMtrumtnt i*whidiii<M or* internUd, 



Cl 



*I5 

tlOperNo. 




0^ 






COMPLETE ARMSTRONG 

REGENERATIVE LONG-DISTANCE 
RADIO RECEIVING SET 

$15°2 Down— $10°° Per Month 

UNPARALLELED OFFER 

SENSITONE** Lons Distance Receiving Set. Complete 
ready to use — no parts to buy. 
Just what you have been waiting for — a complete de- 
pendable, easily operated, long distance Radio Receiving Set, ready 
to use, at a reasonable price and on easy terms. No shopping 
around for tubes, batteries and other parts — just put up the 
wires and youYe ready to listen. 

In daylight hours you get weather, market, crop reports, stock 
quotations, fashion hints, health talks by famous physicians, 
practical lectures on home economics by national authorities, 
election returns, reports of baseball and football games, play 
by play, or boxing matches blow-by-blow, bulletins of the im- 
portant news of the day, hours before it is printed in the news- 
papers. 

In the evening and far into the night, you and your guests ait in comfort 
in your own home and listen to the voices of famous singers, to concerts, 
operas, band music, orations by eminent speakers. 

You reach out hundreds of miles with your little " tuner knob " and 
bring in. or cut out. what you will. 

Wonderful Bed-Time Stories for the children are broadcasted every 
evening. On Sunday afternoons you can "go to church" in your own home — 
listen to a sermon, a sacred concert, the entire service of a church of your 
own choosing. 

This modern marvel puts an end to loneliness in farm or village house- 
hold; opens up a new world full of enjoyment, education and inspiration 
to young and old. 



Ft. Pierre. S. D.. Nov. 28. 1922. 
Gentlemen : 

Just received radio and am very much 
pleased with it. as it exceeded my expecta- 
tions. So far have had no trouble in tuning 
in to most any station. The first night I got 
Winnipeg. Minneapolis, Chicago. Dallas. 
Texas. Louisville. St. Louis, Los Angeles. 
Atlanta, and some station in Oklahoma. 
The next night I added Kansas City, Daven- 
port. Iowa, and a station in Washington to 
my string. 

These all came in plainly in receiving, but 
I should like to use a loud speaker, as I am 
starting a sort of a radio club to help make 
my payments. 

So I am enclosing $10.00 first payment, 
for which please send me your t^vo-step 
amplifier, subject to additional payments of 
$5.00 each month until $55.00 has been 
paid. I understand that the title remains in 
your possession until $55.00 has been paid. 
Yours truly, 

J. B. Giles. 



Groveton. Texas. October 16th. 1922. 
Gentlemen: 

Inclosed you will find a post office order 
for payment on my radio machine. 

I heard Boston. Mass.. last night, the 
15th, and Davenport. Iowa. also. I also 
heard Wichita. Kansas. Please send me a 
catalog. 

Yours truly, 

Willie Burch. 



EASY 

$15.00 down 



PAYMENTS 

$10.00 a month 



Johnston City. 111. 
Harold R. Wakem fif* Co.. 
Chicago. 

Enclosed find $10.00 money order, part 
payment for the Sensitone Receiver. Here 
arc some of the stations I have already 
heard with the single detector; PWX- 
Havana. KOA- Denver. KHJ-Los Angeles, 
WGY-Schencctady, WBAP-Fort Worth. 

Please send me the price of your two-step 
amplifier for the Sensitone. 

Yours truly. 

Conrad Cwodxik, 



A Thoroughly Reliable Set. manufactured under the Armstrong License (U. S. Patent No. 
1.113,149 and pending letters of patent, 807.388). 

Complete set in a handsome oak cabinet, vacuum tube. A and B batteries, head-set. antenna, 
insulators and ground wires. 

Everything you need; with full directions, so you can set it up and begin listening at once 
to the good things of the world. 

The SENSITONE is equal to any complete set you could buy at $175-00. yet our price 
is only $95.00 and you can pay for it $15.00 down and $10.00 a month, or if you prefer, send 
$90.00 cash. Enjoy it while you're paying for it. Remember, set is complete, with nothing 
else to buy. You are buying from a reputable concern rated in Dun or Bradstreet, or any 
bank will tell you. 

Illustrated circular gives full particulars. Fill out coupon, attach check or money order. 

mail today. 

HAROLD R. WAKEM & CO. 

836 W. Washington Blvd., CHICAGO, ILL. 



ORDER 

HAROLD R. WAKEM & CO., 

836 W. Washington Blvd., Chlcafo, III. 

Enclosed you will find $15.00 as first paynu-nt. upon receipt 
of whicli you will send inc your complete Sonsitone Kadio Re- 
ceiving Set. as described above. After 1 have used the set for 
thirty days. I ajiree to send you $10.00. and the eaine amount 
e%'ery thirty days thereafter, until the full purchase price $95 is 
paid. This set is to remain the properly of Harold B. Wakem 
& Co.. until payments are completed. 

Signed 

Street address City 

In the space below give the names of two references, bank.H or 
business huuscii preferred. 

Name and address 

Name and address 



I 
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How many stars do you suppose tJiere are? Nearly two billion. 
Over S billion CHESTERFIELD cigarettes were smoked last 
year. It must be because 
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To hear the real Caruso— to fiear all the 
greatest artists of the world in your own home 
just as they want you to hear tliem, it is as 
necessary that you should have a Victrola as that 
you should have their Victor Records. 

The Victrola and Victor Records are scientifi .ally 
coordinated and synchronized in the processes of 
manufacture, making it necessary to use them 
logeihcr to achieve a perfect result. The greatest 
singers and instrumentalists are Victor artists not 
only because their interpretations are so faithfully 
recorded on Victor Records, but because the 
Victrola is the one instrument that plays them 
with the degree of perfection and beauty of tone 
tliat meets the approval of the artists themselves. 

When you play Victor Records on the Victrola — 
and only on the Victrola — you really hear these 
great artists exactly as they themselves heard and 
approved their own work. 

Any Victor dealer will gladly play any music 
you wish to hear. Victrolas $25 to $ 1 .500. 
New Victor Records demonstrated at all dealers 
on the 1st of each month. 

Victor Talking Machine Co. 
Camden, N. J. 



"HfS MASTER'S M)ICE 

PROCLAIMS FIRST OUAUTY AND 
VlDENTIBES ALL PRODUCTS OF THE 

\V1CT0R TALKING MACHINE m/ 
\ Camden. N. J. 
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mostly know (and the rest are 
learning fast) that there really is 
only one wood for Bungalows — 
and that is "Cypress, of course." 
Wr/'te for Volume 5, Cypress 
Pocket Library — very complete 
general treatises by well-known 
architects, covering all the 
puzzling questions on Bungalow 
building, from designs to furnish- 
ing — sent promptly with our 
compliments upon your request. 

The less you have to spend in 
building, the more important it 
is that you secure the longest 
possible life for your investment. 
The more you spend the more 
important it is that your money 
shall represent a definite and 
permanent investment, and not 
have to be spent (Jg^. again in 
exasperating repairM Cypress is 
"the one best buy" ia the entire 
wood market for thoie who care 
what they get for '^iir lumber 
money. Because iftasts and lasts 
and lasts and lasW%f\d LASTS. 



Write for VOL. 5 TODAY. Now is the best time. 



Let our "ALL-AROUND HELPS DEPARTMENr' help YOU. Our entire resources arc at your service 
witli Reliable Counsel. We invite Correspondence with a serious purpose in it. 

Southern Cypress Manufacturers' Association 

1249 HibtmU Bank Boildinf. N>w Orlcani, Li., o- i;M9 Huril Nal'i Bank BIdf.. JickionTillc. Fla. 



INSIST ON TRADE-MARKED CYPRESS 
IF HE HASN'T IT. 




YOUR LOCAL LtBIBER DEALER'S. 
IMMEDIATELY 
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How I Improved My Memory 

In One Evening 



The Amazing Experience of Victor Jones 



course I place you! Mr. Aildison 
Sinus of Scaltle. 
'If I rciiiembcT correctly — and 
I do remember correctly — Mr. Burroughs, the 
lumberman, introduced me to you at the 
luncheon of the Seattle Rotary Club three 
years ago in May. This is a pleasure in- 
deed ! I haven't laid eyes on you since th.it 
tlay. How is the grain business? And how 
did that amalgamation work out?" 

The assurance of this speaker — in the 
crowded corridor of the Hotel .Mc.Mpin — 
compelled me to turn and look at him, 
though I must say it is not my usual habit 
to "listen in" even in an hotel lobbv. 

"He is David M. 
Roth, the most famous 
memory expert in the 
United States," said 
my friend Kennedy, 
answering my question 
before I could get it out. 
"He will show you a lot 
more wonderful things 
than that, before the 
evening is over." 
And he did. 
And as he went into 
the banquet room the 
toastmaster was intro- 
ducing a long line of 
the guests to Mr. 
Roth. 1 got in line 
and when it came my 
turn, Mr. Roth asked, 
"What are your 
initials, Mr. Jones, and 
your business con- 
nection and telephone 
number?" "Why he 
asked this, 1 learned 
later, when he picked 
from the crowd the sixty men he ha<l met 
two hours before and allied each by name 
without a mistake. What is more, he named 
each man's business and telephone number, 
for good measure. 

I won't tell you all the other amazing 
things this man did except to tell how he 
allied back, without a minute's hesitation, 
long lists of numbers, bank clearings, prices, 
lot numbers, parcel post rates and anything 
else the guests gave him in rapid order. 



When I met Mr. Roth — -which you may be 
sure I did the first chance 1 got — he rather 
bowled me over by saying, in his quiet, 
modest way: 

"There is nothing miraculous about my 
remembering anything I want to remember, 
whether it be names, faces, figures, facts, or 
something 1 have read in a magazine. 

" You can do this jitsl us easy as / do. 
Anyone with an average mind can learn 
quickly to do exactly the same things which 
seem so miraculous when I do them. 

"My own memory," continued .Mr. Roth, 
"was originally very faulty. N'es it was — a 
really poor memory. On meeting a man I 
would lose his name in lhirt\' seconds, while 
now there are jirobably 10,000 men and 
women in the I'nitcd States, many of whom 
I have met but once, whose names I can call 
instantly on meeting them." 

"That is all right for you, Mr. Roth," I 
interrupted, "you have given years to it. 
But how about me?" 

"Mr. Jones," he replied, "I am teach you 
the secret of a good niemorj' in one ex ening. 



ijis is not a guess, because 1 have done it 
with thousiinds of pupils. In the first of 
seven simple lessons which 1 have prepared 
for home siud\', 1 show you the basic prin- 
ciple of my whole system and you will find 
it — -not hartl work as you might fear — but 
just like playing a fascinating game. I will 
prove it to >c)U." 

He didn't have to prove it. His course did; 
I got it the very next day from his publishers, 
the Independent Cor|x>ration. 

When I tackled the first lesson, I suppose 
1 was the most surprised man in forty-eight 
states to find that I had learned in alx)ut 
one hour — how to remember a list of one 




"O/" Course I Place You! Mr. Addison Sims of Seattle" 



Now I can call up like a flash of lightning 
most any fact I want right at the instant I 
need it most. I used to think a "hair trigger" ' 
menior>' belonged only to the prodigj' and 
genius. Sow I sec that ever>- man of us has 
that kind of a memor> if he only knows how 
to make it work right. 

I tell you it is a wonderful thing, after 
groping around in the dark for so many years 
to be able to switch the big searchlight on 
your mind and see instantly everything you 
want to remember. 

This Roth course will do wonders in your 
ot^ice. 

Since we took it up you never hear anyone in 
o«r office say '"I kucss" or 
"1 think it was about so 
much" or "I forgot that 
right now" or "I can't re- 
member" or "I must look 
up his name." Now they 
are risht there with the 

t answer — like a shot. 
Have you ever heard 
of "Multigraph" Smith? 
» Real name 11. Q. Smith, 
^ Division Manager of the 

MuUisraph Sales Com- 
pany. Ltd.. in Montreal. 
Here U just a bit from a 
letter of his that 1 saw last 
week: 

"Here is the whole 
thinninanutshcl: Mr. 
Roth has a most re- 
markable M e m or y 
Course. It is simple, 
and easy as falling off 
a log. Vet with one 
hour a day of prac- 
tice, anyone — I don't 
care who he is — can 
improve his Memory 
100 per cent in a week 
and 1. 000 per cent in 
six months." 

My advice to you is 
don't wait another minute. 
Send to Independent Cor- 
poration for M r. Roth's 

hun<lred words so that I could call them off amazing course and see what a wonderful memory 
forward and back without a single mistake. I'^^'^jri:^..'^''*"' dividends in increasfd pou'cr 

™, r. , ^1 .v j'j.L Will be enormous. 

1 hat first lesson stuck. And so did the Victor Jones. 

other si,\. . ■ . While Mr. Jones has chnsrn the storv form for this 

Read this letter from Terence J 'vIcManUS, accotiu! of his experience and that of others -.eith the Roth 

of the firm of Olcott, Bonvnge, ^tManus & .Memory Course, he has used only facts that are i:nown 

Krnst, .Attornevs and Counsellofc at Law, personalis to tl<e President of the Independent Corpora- 

,,' , - , f . * tton, who herehv verifies the accuracy of Mr. Jones 

170 Broadway, anil one of the iK>t famous ^lory in all particulars. 

trial lawyers in -New ^'ork: W c J IVI IV/I 

•May I take- ocrasion to state t'at I re- oenO INo Money 

gard your service i" Kiving ttiis s/vtem to So confident is tlie Independent Corporation, the 

the world as a pubhc benefaction. Tlie publisliers of the Koth Memorv Course, that once 

W'onderful siinplicily of the metliod, and you have an opportunity to see in vour own liome 

the ease with which us principles can be |,ow easy it is to double, yes triple, your memory 

apiuircd.esiiecuilly appeal to me. I irriyadd power in a few short hours, that they are wilUng to 

that I already had occasion to test l»cffec- send the course on free examinations, 

tlveness of the first two lessons V the Don't send any money. .Merely mail the coupon 

preparation for trial of an inir„'Jjant or write a letter and the complete course will be 

action in which I am about to engage. ■ gent, all charges prepaid, at once. If you are not 

Mr. .McManus didn't put it a bit too strong. •■"'i'-ely satisfied send it back any time within five 

Tu 0.1 ••ill 1 days after you receive It and vou Will owe nothing. 

Ihe Koth course is priceless! I can ab- On the other hand, if you are as pleased as arc the 

solutely count on IllV memory now. 1 ijiiw call thousands of other men un<l women who have used the 

the name of most ariv man 1 have met before ^''^se. send only $5 in full payment. You take no 

t I r. . II .1 .• 1 risk and you have everything to gain, so mail the 

—and i am getting better all the time. 1 can coupon now before this remarkable oiler is with- 

remember any figures 1 wish to remeinlxT. drawn. 

Telephone numbers come to mind instantly, examinatiox COUPON 
once 1 have filed them by Mr. Roth s easy 

method. Street addresses are just as easy. ~ — ~ ~ ~ 

The old fear of forgetting (you know what Independent CorDoration 

that is) has vanished. 1 used to be scared *^ *^ 

stiff" on mv feet— Ijecause I wasn't sure. 1 Publlnhcrs of the Independent Weekly 

couldn't remember what I wanted to s;iv. "*P'- S'rect. New York 

Now I am sure of mvself, ami ix>nfid'ent, , fi-asc send mc the Roth ^Iemory Course of seven 
1 I 1 i_ 'm 1 I . ' lessons. I will either rcniail the course to you within 
and easy as an old shoe when I get on my five days after its receipt or send you f5 in full pay- 
feet at the club, or at a banquet, or in a mcnt of the course, 
business meeting, or in any social gathering. 

Perhaps the most enjoyable |Kirt of it all ^'an)" 

is that 1 have become a good conver.s;itionalist Address 

— and I used to be silent as a sphinx when I ' 

got into a crowd of people who knew things. Pop. Science Mo.— 3-20 

3 C. 




BE A CERTIFICATED 

ELECTRICIAN 




I 



|Jiril.L. TRAIN Jfll HOME 



Prepare NOW. and be ready in a few months to earn your 

$60 to $150 A WEEK 

The country needs thousands of Irained, Certified Electricians to fill 
good positions — and at big pay. It's all a matter of knowmg how, and I will 
teach you by up-to-date, modern instruction. You can learn at home, without 
interfering with your regular work, by my highly successful method of Home 
Instruction in Practical Electricity. 

A Real Position Like This -for YOU 

Send for this Book — 

My book, "HOW TO BECOME AN EXPERT ELECTRICIAN," 

has started thousands of young men on the way to splendid success. A new 
edition of this has just been printed. I want every young man interested in 
Electricity to have a copy, and send you one, ABSOLUTELY FREE AND 
PREPAID. Write me today. 

How I Train My Students 

As Chief Engineer of the Chicago Engineering Works I know exactly the 
kind of training a man needs to enable him to get and hold good positions, and 
to earn big pay. I have trained hundreds of men who arc holding splendid 
electrical jobs. 

I give caoh of my students personal attention and a complet? and 'thorough training. 
I give him a SPLENDID ELECTRICAL OUTFIT FREE, and much of the training is done 
by actual work. When my students graduate and rcceivH their certificate they are ready for 
a real position. But still more, at any time you wish you^c^^n come to our splendidly equipped 
Electrical Shops for special training. No other school ca#civc you this. 

A Real Opportunityyor YOU 

Wishing is never going to make your dream.s comf true. You've got to study — to 
learn. A man is worth only 82 or $3 a day from his ne^k down — and no more; but there 
is no limit to what h^ can be worth from his neck up. 

A trained mind is what gets the big pay. It is this training that you need, and I can 
train you in a few months. Are you ambitious to make a real success — then send me 
the coupon — today. ^ 

Electrical Outfit^'ree 

To cvcrj- student who answers this ad 1 am giving a splendid Electrical Outfit of stand- 
ard size Electrical Tools, Instruments, Materials, etc., absolutely free. Furthermore, to 
every Electrical Student I give a truly valuable surjirise that I cannot explain here. 

Free Employment Service 

fc^ I am continually receiving requests from employers to sind them trained Electrical 
■JSk men. I assist my students to si^cure good positions. 1 keep in touch with them for 
years, helping and advising them in every possible way. 

Write Now— Don't Delay 

Chief Delay never got you anything. Action is what counts. Get started-^ 

C ^"'^ ^'^^ started now. Write me, or send me the coupon, right XOW. 

D.pr. 33 ^'^S. ^' ^" COOKE, Chief Engineer 

CHICAGO ENGINEERING WORKS 

cr«st offer (or thia month. ^^B^^ DEPT. 33 

^^Vw Street : : * : : CHICAGO 

CHr Slat* ^^^^ftiAZ^ 
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New Oliver Typewriters 

At About Half Price 



Latest Model 

Number Nine 





ro Pay 




Over a 



Save $43 



By This New Plan— Be Your Own Salesman 

The Guarantee of a $2,000,000 Concern 
That This $57 Typewriter Was $100 

During the war we learned that it was unnecessary to have great numbers of travelling salesmen 
and numerous, expensive branch houses throughout the country. We were also able to discontinue 
many other superfluous, costly sales methods. You benefit by these savings. The S57 Oliver is the 
identical machine that was formerly $100. Not one change has been made in design or materials. 
Each machine is a new Oliver — our latest and finest product. 

the Remedy," which reveals the inside history of 
the typewriter world — old customs of selling — secrets 
never before divulged — all about price inflation — 
subsidies, etc. All the follies of $100 pricing are 
e.xposed. Readers are astounded. 

Mail the coupon now. You will be surprised. 

This Wook tells ever^'thing. With it we send our 
catalogul;, free trial order blanks, etc. After reading 
it, you may order a free-trial Oliver. 



The $100 Model 

The Oliver Nine is the finest, the costliest, the most 
successful model we ever built. If any typewriter is 
worth $100, it is this handsome machine, the greatest 
Oliver triumph. 

Over 800,000 have been sold. This is the same 
commercial machine used by the L'. S. Steel Cor- 
poration, the Standard Oil Company, the National 
City Bank of New York, Montgomery Ward & Co., 
the Pennsylvania Railroad, and a host of others. 
Any operator can use the Oliver. 

Free Trial; No Money Down 

Here is our plan: We ship an Oliver Nine to you 
for five days free trial. No money down — no C.O.D. 
Use it in your office or at home. Tr>- it — without 
anyone to influence you. 

If you want to keep it, send us S.S per month. 

If you want to send it back, we even refund the 
out-going transportation charges. 

That is the entire plan. You are the sole judge. 
At no time during the trial are you under the 
slightest obligation to buy. Superiority and economy 
alone must convince you. 

Amazing Facts 

We have just published a startling book, entitled 
"The High Cost of Typewriters — The Reason and 



Canadian Price, $72 

The Oliver Typewriter Company 97.02 

1103 Oliver Typewriter Bldg., Chicago, 111. 




THE OLIVER TYPEWRITER CO., 

1103 OHver Typewriter Bldg., Chicago, III. 

I — I Ship me a new Oliver Nine for five days free inspection. If 
I— I keep it. I will pay S57 at the rate of $3 per month. The title 1 
remain in you until fully paid for. 



My shipping point i? 

This does not place me under any obligation to buy. If I choose to 

return the Oliver, I will ship it back at your expense at the end of 
five days. 

r— 1 Do not send a machine until I order if. Mail me your book — 
■—I "Thr Hiuh Cost of Typewriters — The Reason and the Remedy." 
your de luxe catalog and further information. 



Name 

Street Address 

City 

Occupation or Business. 



.State . 
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Get into this paying profession and have positions opened to you 
by manufacturers, architects, railroads, contractors — by every kind 
of a corporation where mechanical design and construction are 
carried out. Draftsmanship puts you in the class of specialists, 
raises you above the crowd of job hunters, makes you a man whose 
services are needed. 

You have the same opportunity to Ret the training that other 
men had who took the ChicaRO "Tech" C ourse in Draftsmanship 
and are now drawinR larRe salaries and holding important, re» 
sponsible positions. You also can learn how to earn 

$25 to $100 a Week— or More 

Xot enough really skilh'd draftHmen arc :ivailal)le to 
fill the places open now. All you need is training to be 
prepared to answer the call that will mean more 
money for you. Begin your training without delay. 
Don't waste time waiting. The Chicago "Tech" 
experts are ready today to give you the thorough, 
practical instruction which will enable you to step into 
the drafting room of some big organization prepared to 
do the kind of work that earns high salaries and leads to 
advancement. At least write. Mail the coupon 
helow or a letter stating which branch specially in- 
terests you. 

Come to Chicago "Tech" or 

TRAIN AT HOME 

Chicago "Tech" has its students everywliere. If you 
can't come to Chicago, take the Home Study course. 
The same professors who direct the resident courses will 
-teach you by mail. You will have their personal direc- 
tion, you will learn the most modern methods — all this 
while holding your present job. We train hundreds of 
ambitious men — and see them quickly rise to success. 
You therefore need not be denied this technical 
education. Sign and mail the coupon. 




Drawing Outfit 



Other institutions ask ytni to pay first— 
and then to find out later how well 
qualified you are for this profession. We 
send the free lesson first and place you 
under no obligation at all. Discover your 
qualifications before you pay anything. 
And see for yourself just what Chicago 
"Tech" offers you in training which will 
bring a ready market for your services and 
open opportunities which are closed to the 
untrained man. The coupon will bring all 
the facts about the course, the small fee. 
and the easy terms. 

Easy Payments 

Lo'w tuition fees and t'usy terms of pay' 
merit. Pay as you go along. Get training 
which will soon repay in extra earnings all 
the cost of course. You khow the salaries 
received by skilled technical men. Get 
information on the opportunities which 
are opened wide to you by Chicago "Tech." 

Practical Training Under Practical Men 
No Time Put In On Needless Studies 

Enrollment with Chicago "Tech" means getting direct personal instruction from men who for years 
have planned and directed big architectural and engineering work in leading cities. They have weeded 
out useless theories and needless studies and will give you the kind df instruction which will enable you 
to work beside the most experienced men. y 

That is one reason why you can get a complete, thorough technicaT training here in such a short time. 
Also the reason why Chicago "Tech" men are in such great demand. They go into work prepared to 
give the kind of service wanted. 

This is the training you are ofFere<l either at the college or by mail. And this is the time to enroll 
\%'hen there is such a pressing need 
for highly trained draftsmen. ITse 
your spare hours to fit yourself for 
a bigger salary — a more important 
position. Chicago "Tech" offers 
you the opportunity. 



(No Extra Charge) 

Every student ol the Chi- 
cago "Tech" Home Study 
Course in Draftsmanship re- 
ceives this drawing outfit — 
set of instruments in case, 
drawing board. T square, 
triangles, scale, curve, draw- 
ing paper, pencils, etc.. or 
a cash credit in case he already has an outfit. You use 
them while learning — then take them right into your 
practical work. 



FREE 

Test Lesson 



Auto and Gas 
Engine Course 

All about iiutomobile merhanism 
— prt etuuttrucilon. uperutlim and 
RKPAIKS — tjuighl bv mall. You 
train directly under the chleagu 
••Tech" automobile experts. Learn 
all abuut PrlnelpUw <>t the Automo- 
bile, nil about (Jtw Kngines. Power 
Plant-'*. Trunsniifwlons, Lubrication, 
Cooling. lintierics. Starting and 
Lighting Systems, etc. 

Know How to Fix Troubles 

Most cftmplctc (natrurtlon In auto 
repair work. Kijulps you for high 
pay or tn start a I>usine«t8. HIg de- 
mand tor trained repair men. 

Aeronautics 

Complete, practical Instruction In 
Aeronautic Knglneerlng. Kvery 
princiule made rlear. ( oust ruri Ion 
of e*. ery type of machine fully ex- 
plained. This oursp e;iulps you for 
expert work, (let The catalog and 
infurmatton. Bend coupon. 



Send the Coupon 

Below we list our principal courses in Drafting and several 
others. Just mark X in the □ to show which course interests 
you and we will send catalog and information about that par- 
ticular subject. If in doubt about yourself, tell us your ambi- 
tions and we will advise you. Sending this coupon may mark a 
turning point in your career. May lead to a larger measure of 
success than you have expected. We can train you as we have 
trained other*. Send the coupon to-day. 



CHICAGO TECHNICAL COLLEGE 

331 Chicago "Tech" Building, Chicago 

Without obligation upon me. send your (Catalog on subject in- 
dicated below. Also FREE Lesson if inquiry is on Drafting 
or Plan Reading. 

Mark X opposite work in which you are especially interested. 



□ Architectural Drafting 
O Machine Drafting 

□ Electrical Drafting 

□ Structural Drafting 

□ Sheet Metal Drafting 
Q Builders' Course 



□ Plan-Reading — Building 

□ Plan-Reading — Shop Men 

□ Estimating 

□ Surveying 

□ Autos and Gas Engine 

□ Aeronautics 



Name 

Address -. 

City __. State . 

College or Home Study? State which. __ 
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Shave a New Way 

— Easier, Quicker, Pleasant er 

Then Compare It With the Old Way 

Facts such as these convince the home shaver that harsh, slow ways are no longer necessary. 
Shavaid, the new, soothing beard-softener, replaces annoying and harmful operations, 
saves time, gives new delight. To learn its merit, send for a Free Trial Tube. 



HERE is a new satisfy- 
ing way to gain a com- 
fort shave. A way now 
being adopted by men the 
nation over. 

This welcome offering is 
Shavaid. It is a scientific 
preparation, perfected after 
countless experiments and 
tests. 

It revolutionizes home 
shaving. It turns an irksome 
task into a refreshing pleas- 
ure. Once you try it you 
will never give it up. 

It Saves All This 

Shavaid saves hot water 
applications. It saves rub- 
bing the lather in. It saves 
waiting for the beard to soften. 
It saves doctoring an irritated 
skin with lotion afterwards. 
It means a quick shave, an 
easy shave, a luxury shave. 
It avoids discomforts in a 
close shave. It does instantly what old shaving 
methods never could do at all. 

If all this is so, you want it. You will never shave 
without it. No man abuses his face willingly. 

Old vs. New 

Simply coat the dry beard thinly with Shavaid, 
before applying lather. Note the cooling, sooth- 
ing effect. 

Note how the lather remains moist and creamy. 



S h a V a i d 

Softens the beard instantly 

— apply to dry face before 
the lather. 

Saves time and trouble 

— no hot water, no "rubbing 
in" of the lather. 

Protects the face 

— skin remains firm and 
smooth. 

Removes the razor "pull" 

—harsh ways age the skin 
prematurely. 

Replaces after-lotions 

— Shavaid is a cooling, sooth- 
ing balm. 



This way is quicker. Yet 
it protects the skin. Harsh 
treatments bring wrinkles too 
soon. 

Hot water applications 
make the face tender and 
bring the blood to the surface. 
That causes abrasions. 

With Shavaid, you can ob- 
tain a close shave without ir- 
ritation. The Shavaid way 
keeps the skin firm and 
smooth. 

The razor glides over easily. 

And best of all, no lotions 
are necessary afterwards, for 
Shavaid is in itself a cooling, 
soothing, healing emollient. 
Its daily use keeps the cuticle 
in condition. 



See If You Agree 

We realize in introducing 
such an innovation that the 
quickest way for it to win 
its rightful popularity, is to 
hasten its use by as many. men as possible. 

So we offer here, via coupon, a Free Trial 
Tube. It contains sufficient Shavaid for a con- 
vincing test. 

After using this Trial Tube, and agreeing that 
you do not want to be without it, you can then 
buy Shavaid from your druggist at 50c. a 
tube. 

If your dealer cannot supply Shavaid we will 
be pleased to furnish it direct. 
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Free Trial Tube^ 



At Druggists — 50c. a Tube 

BAUER & BLACK, Chicago, New York, Toronto 
Makers of Sterile Surgical Dressings and Allied Products 



r 5» 
I 

I BAUER & BLACK, Chicago, 111. 

I Mail free tube of Shavaid to 

I 

I Name 

I 

I Street A ddress 

I 

I Cily Stale 
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Tree Proof That I Can 
Raise libur Pay^ 

No matter how much you are earning now, I can show you how to 
increase it. I have even taken failures and shown them how 
to make $100 — $200, and in one case as high as $2,000 weekly. 
I am willing to prove this entirely at my risk and expense. 



LET'S have a little chat about get- 
ting ahead — you and I. My 
name is Pelton. Lots of people 
call me "The Man Who Makes 
Men Rich." I don't deny it. I've 
done it for thousands of people — lifted 
them up from poverty to riches. 

I'm no genius — far from it. I'm 
just a plain, everyday, unassuming 
sort of man. I know what poverty 
is. I've looked black despair in the 
eye— had failure stalk me around and 
hoodoo everv'thing I did. I've known 
the bitterest kind of want. 

But to-day all is different. I have 
money and all the things that money 



will buy. I am rich also in the things 
that money won't buy — health, hap- 
piness and friendship. Few people 
have more of the blessings of the 
world than I. 

IT was a simple thing that jumped 
me up from poverty to riches. As 
I've said, I'm no genius. But I had 
the good fortune to know a genius. 
One day this man told me a "secret." 
It had tn dn with getting ahead and 

growing rich. He Iiarl used it himself 
with remarkable results. He said 
that every wealthy man knew this 
"secret," — that is why he was rich. 

8 



I used the "secret." It surely had 
a good test. At that time I was flat 
broke. Worse than that, for 1 was 
several thousand dollars in the hole. 
I had about given up hope when I put 
the "secret" to work. 

At first I couldn't believe my sud- 
den change in fortune. Money 
actually flowed in on me. I was 
thrilled with a new sense of power. 
Things I couldn't do before became as 
easy for me to do as opening a door. 
My business boomed and continued to 
leap ahead at a rate that startled me. 
Prosperity became my partner. Since 
that dav I've never known what it is 



aiorial 



March, 1920 

to want for money, friendship, happi- 
ness, health or any of the good things 
of Hfe. 

That "secret" surely made me rich 
in every sense of the word. 

MY sudden rise to riches naturally 
surprised others. One by one 
people came to me and asked me how 
I did it. I told them. And it worked 
for them as well as it did for me. 

Some of the things this "secret" has 
done for people are astounding. I 
would hardly believe them if I hadn't 
seen them with my own e\es. Add- 
ing ten. twenty, thirty or forty dollars 
a week to a man's income is a mere 
nothing. That's merely playing at 
it. In one case I took a rank failure 
and in a few weeks had him earning as 
high as $2,000.00 a week. Listen to 
this: 

A young man in the East had an 
article for which there was a nation- 
wide demand. For twelve years he 
"puttered round" with it, barely 
eking out a living. Today this young 
man is worth §200,000. He is build- 
ing a $25,000 home — and paying cash 
for it. He has three automobiles. 
His children go to private schools. 
He goes hunting, fishing, traveling 
whenever the mood strikes him. His 
income is over a thousand dollars a 
week. 

In a little town in New York lives a 
man who two years ago was pitied by 
all who knew him. From the time he 
was 14 he had worked and slaved — 
and at sixty he was looked upon as a 
failure. Without work— in debt to 
his charitable friends, with an invalid 
son to support, the outlook was pitchy 
black. 

Then he learned the "secret." In 
two weeks he was in business for 
himself. In three months his plant 
was working night and day to fill 
orders. During 1916 the profits were 
$20,000, During 191 7 the profits ran 
close to $40,000. And this genial 64- 
year-young man in enjoying the pleas- 
ures and comforts he little dreamed 
would ever be his. 

I COULD tell you thousands of 
similar instances. But there's 
no need to do this, as I'rn willing 
to tell you the "secret" itself. 
Then you can put it to work 
and see what it will do for 
you. 

I don't claim I can make you 
rich over night. Maybe I can 
— maybe I can't. Some- 
times I have failures — 
everyone has. But I do 
claim that I can help 90 
out of every 100 people if 
they will let me. 

The only point of it all, 
my friend, is that you are 
using only about one- 
tenth of that wonderful 
brain of yours. That's 
why you haven't won 
greater success. Throw 
the unused nine-tenths 



of your brain into action and you'll 
be amazed at the almost instan- 
taneous results. 

The Will is the motive power of the 
brain. Without a highly trained, in- 
flexible will, a man has about as much 
chance of attaining success in life as a 
railway engine has of crossing the 
continent without steam. The big- 
gest ideas have no value without will- 
power to "put them over." Yet the 
will, although heretofore entirely neg- 



A FEW EXAMPLES 

Personal Experiences 

\ MONG over 350.000 users of "Power of 
Will" arc sucfi men as JucIrc Ben B. Lindaey; 
Supreme Court Justice Parker; Wu Tins Fang. 
Ex. U. S. Chinese AmbaRsador; Assistant Post- 
master General Britt; Lieut. Gov. McKelvie nf 
Xebraska; General Manager Christeson of 
Wells-Karno Express Co.; E. St. Elmo Lewis, 
former Vice- Pres. .Xrt Metal Construction Co.; 
Gov. Ferris of Michigan, and many others of 
equal prominence. 

$300 Profit from One Day's Reading 

"The result from one day's study netted me 
S300 cash. I think it a Rreat book and would 
not b? without it for ten times the cost." — 
A. W. Wilkie. Kaulkton. .So. Dakota. 

Worth $15,000 and More 

"The book has been worth more than 
SKS.OOO to me." — Oscar B. Sheppard, 1117 E. 
Locust St., Decatur, 111. 

Would Be Worth $100,000 

"If I had only liad it when I was 20 years 
old, I would be worth f 100.000 today. It is 
worth a hundred times the price." — S. \\*. 
Taylor. The .Sante Fe Ry., Milans, Tex. 

Salary Jumped from $150 to $800 

"Since I read Power of Will my salary has 
jumped from SI 50 to $800 a month."— J. F. 
Gibson, San Diego, Cal. 

From $100 to $3,000 a Month 

"One of <mr boys who read Power of Will 
before he came over here jumped from $100 
a month to $.1,000 the first month, and won a 
^^sn prize for the best salesmanship in the 
Stale."— Private l.eslii- Still, .\. K. I''. France 



lected, can be trained into wonderful 
power like the brain or memory and 
by the very same method— intelligent 
exercise and use. 

If you held your arm in a sling for 
two years, it would become powerless 
to lift a feather from lack of use. The 
same is true of the Will— it becomes 
useless from lack of practice. Be- 
cause we don't use our Wills — because 
we continually bow to circumstance — 
we become unable to assert ourselves. 
What our wills need is practice. 



Develop your will-power and 
money will flow in on you. Rich 
opportunities will open up for you. 
Driving energy you never dreamed 
you had will manifest itself. You 
will thrill with a new power — a power 
that nothing can resist. You'll have 
an influence over people that you 
never thought possible. Success — in 
whatever form you want it — will 
come as easy as failure came before. 
And tho.se are only a few of the things 
the "secret" will do for you. The 
"secret" is fully explained in the 
wonderful book "Power of Will." 

How You Can Prove This at 
My Expense 

I KNOW you'll think that I've claimed a lot. 
Perhaps you think there must be a catch 
somewhere. But here is my offer. You can 
easily make thousands — you can't lose a 
penny. 

Send no money— no, not a CDnt. Merely 
clip the coupon and mail it to me. By return 
mail you'll receive not a pamphlet, but the 
whole "secret" told in this wonderful book, 
"POWER OF WILL." 

Keep it five days. Look it over in your 
home. Apply some of its simple teachings. 
If it doesn't show you how you can increase 
your income m:iny times over — just as it has 
for thousinds of others — mail the hook back. 
You will be out nothing. 

But if you do not feel that "POWER OF 
WILL" will do for you what it has done for 
over a quarter of a million others — if you feel 
as they do that it's the next greatest book to 
tht! Bible — s?nd me only $3.50 and you and 
I'll hi square. 

If you pass this offer by, I'll lie out only 
the small profit on a three-and-a-half dollar 
sale. But you — you may easily be out the 
difference between what you're making now 
and an income S'veral times as great. So 
you see you've a lot — a whole lot — more to 
lose than I. 

Mail the coupon or write a letter now — 
you may never read this offer again. 

PELTON PUBLISHING CO. 

14F Wilcox Block. Meriden, Conn. 




Popular Science MonMy 



QUICK-ACTION ADVERtlSING 

HERE READERS AND ADX ERTISERS MEEJ TO TRANSACT BpSlljESS- 



Rate 25 Cents a Word, no discounts. Advertisements for the May issue should be received by March Ist. 



AUTOMOBILES AND ACCESSORIES 



7.(K)0 MII.KS from S7.(H> lire. Kecord of John Rock- 
W(mk1, Avocii, liivva. Siivt' 74'"^. V^^ "ur RCTvlcoablo. 
double fiibrip tires. Thev are praciically puncture proof 
ani guanintf^R*! 5,000 miles; 30\3. S7.(NI; 3{lx:J'j. S7.50: 
a2\3'7. «H.50; 31x1. JIMMt; 32x4. S*»..=iO: 33x4, «10.00; 
34\4. $10.')0; 35x4 '3. SI2.00: 36x4'-.. $12.50; 37x5. $14.(Mt; 
Othei- Bizea In stock. StrHlght side or clincher non-»kld or 
pi iln. Terma 5'( diKcnint, cash or check with order. 
Direct factory shipment from Sl(X).0()0.fM) slock "ame day 
order recelvrnl. order at once before prices IncrejuM-. 
Rubber TradluR Company. No. 614-35 South Dearborn 
Street. C'hic^ign. 



P(JHTAIiI,K (iaraces. wood or steel, reasonable prices. 
Bona Klde HuiUIine Mfra., 22 Borden Avenue, I-ong Island 
City. 

HY'DHOXIZKK; Insures clean phics. citi.i'umes car- 
bon, saves gasoline, intensifies power and Increusrs .speed. 
Kor all cars'. Money back Ruaraniee. lilK profltis fur 
BRent.s. Fri-e literature. rrU^te<lt ManufacturlnR C'om- 
pany. 2033 We-st Ijike sireel. (. hlcaRO. 

MORi: Power, lew fuel, no carbon. No mystcrj'. plain 
facts, remits Kuaranteed. Write for booklet. Xo-I-cak-O 
Piston Rini! (.■um!>any. baltiniore. Maryland. 

I'ATKNTS. -Wrlle for I rec lUustratwl Cuide litmk 
and Kvldence of Conception itlank. Send model <ir sketch 
and description of Invcntlfui for our opinion of It.s patent- 
able nature. Hiuhcsl rerercnces. Reasonable terms. 
Victor J. Kvans^ ^'nmpany. ls;i Ninth. \V ash t tin ton. D. C. 

AUTO Motfir Supplies. Bulck. Mlchldan, .Stoddard 
Dayton, Hupp 32, Cadillac. Overland, K. M. F., Con- 
tinental and Ituda Motors, all typea, $.5(> each and up. 
Boflch Magnetns, $15 e:ich and up. Special hlnh tension 
2 and 4 cylinder ma«npto», $!).50 each. Prest-0-I.lte 
tanks, $5.0:). C< lis, carburetors, air compressors, nen- 
crators, starters, etc. Write for Hargaln Bulletin. Second 
hand auto apces.sorle.s. Ad.'Iress Motor Sales. Dept. 14. 
West Knd. FHt.sburgh. Penn.-<ylvanla. 

ENORMOUS demand: Sell Tankli; Modern auto-fue], 
10() to 200' ; prfill!.- "Vapnr-Spray" system burns water. 
Adds tremendous power. Tankii. Cleveland. Ohio. 

INSYDK Tyres. Inner armor for atitomoblle tires, 
double mile iKe and prevents punctures and blowouts. 
Quickly applied. Cost Utile. Demand tremendous. 
I'rollts uidlinlted. Details free. American Automobile 
Acce38orle-s < ii.. Dept. K3, Cincinnati. Ohio. 

AUTOMOIULK Parts for all cars— .10', off mattufac- 
turers' list price. Pistons, connecting rods, cam shafts, 
crank sbafts. cylinders, axles ami sears. Our new cata- 
logue and Used Parts Bulletin now ready. Write for 
It to-day. Service and patisfaction guurantoed. Auto 
PartB Cotnpanv. 410s olive Street, .^t. l.ouis. Ml-ssourl. 

TlKl-;s. Factory-ti>-\ ou Prices. Exclusive represen- 
tative wantetl eich locality to use and yell MellliiKer 
Extra Ply Tires, (iuarantec Bond sooo Miles. Sample 
Becilniw furnished, MelUniicr Tire Company. 937 (Jak 
Street. Kan-si:; ( Ity. ML-sourl. 

\'l'LC.VXIZI.\(; auto tires Is a RrowlUK and proUtable 
business. Kasy to learn. Instruction b'>ok. SI. Plants 
$5i) to $300. Detail.^ fret". Kqulpment Co.. 17 Canal, 
Clncinnjitl. Oliio. 

TIRKS at Wholesale, ."^end for prices on lJy^^^) mile 
guaranteed tires and tubes. \\c have the cheapest 
high-grade, Irmg life and reliable tires In the world. No 
•"seconds" or rebuilt tires. Overton Rubber Company. 
Ocl wcln. I owa. 

INSYDE Tyres, inner armor for Automobile Tires, 
prevents punctures and double mUeaRea of any tiro.-*. 
I.tberat pnilU.-*. I )ei:!lls free. American Accessories 
Co.. Dept. '.t7-A, Cincinnati. Ohio. 

BATTERY Ch:irtrlTiK pays l lu profit.-. City currcnUs or 
gas rnglne operates, l-jiyy terms, HobarLs, I To y. Ohio. 

RKl) DKVn, Auto Polish— Brightens the way. Regu- 
lar 60c. can, 50c to intnidiKe. .Xgenis wanted. Red 
Devil Products. Dept. 1. l-:irniingdale, .S'ew York. 

."^.W!-; money t Make money; Work for ,\nurBeIf or foi 
others. Kiiiiw about auto (^ttisiriifilnn and repairs. Illus- 
trated catalog and ne v instnictive hotiks sent free. Dept. 
B-«. Automobile I>igesl. Cincinnati. OhhK 



FORD ACCESSORIES 



FOUns start e;isy In cold weather. Will run 34 miles 
per gallon on cheapest giisijllne or halt kerosene iLslng 
our 1920 carburei'.frs. Increased power «Iyk^8 for all 
motors, can attach ihem yourself. Bit; protlts to agents; 
money back guarantee; 30 days' trial; Air Friction 
Carburetor <'ompany. 500 Mndison Street. Dayton, f>hio. 

FOR 1 > Fan tirease Cuard -- Prevents grease and oil 
Bpla.shlnR Intcritir of hood, frame or motor: fits any Ford 
model; put on In a minute. Fifty cents postpaid— or 
from your dealer or Jobber. Agents wantci. American 
\'alve Tool Mfg. Company, 351 West 50iU Street, New 
York. 

MOTtJIl Tire Pump fur Fords. Can be made by 
any Ford owner frcim discarded pans. Serviceable and 
efnelent. A Handy labor and time saver. Full Instruc- 
tions and drawings mailed. $1.50 (no stamps). Stoeckle 
Company ,_ B o x \li7, B>-llniorc. Nevv' York. 

Pl.S TO.V Rlng^. Timers. Valve lifters. Adjustable 
\'alvea. etc., Ju.st what you will re(iulre when overhauling 
your Ford. Write for our money saving circular at once. 
S. A (■'. Company. P. 0.-Bo\ ti7S. Meriden. Connecticut. 

ARE you Interested In Automobile Cfinslriicllon, re- 

ftalring, etc? Send for FRKE illustrated catalogue of new 
nstructlve books. Department li-2. Automobile Digest, 

CincinnatJ,^). 

FORDS doutJle the mileage with 1 Icard Carburetors. 
Easiest starting carburetor made. Double the power. 
Satisfaction guaranteed. Free trial, .Agents wanted. 
Y'ork Sales t'ompany. Dept. PS, 151S East JefTersun 

Avenue. Detroit. N.lchigan. 

TI.\11:r Uriish New wiping contact; (itdck stjirting: 
easiest running. Only 34 cents, prepaid. R. Sp, Works, 
Box 543. Riverside, California. 



MR. ADVERTISER: .\8k to-day fir a copy of the , 
"Quick-Action Advertising R:iie Folder." It contains : 
8ome really Important facts which will prove Interesting I 
and valuable to you. It alsr» tells "How You Can Use i 
Popular Science Monthly Profitably." You'd like to 
know, wouldn't you? Manager Classified Advertising, 
Popular Science Xlontbly. 225 West 39tb Street. New 
York, I 



ELECTRICAL 



BLUEPRINTS — Electrical connections. 2.36 A. C. 
motor, single, two and three phase. Voltage, cycle, phase 
changing. 123 D. C. Voltage changing, et". 120 trans- 
former connections. 150 rheistats. ct)nt rollers, com- 
uensators. Internal and external, 10 samples A. C, 25e. 
Particulars free. Charles Chittenden. Dept. S, 3024 
Matth ews Avenue, Kansas City. Missouri. 

KLECTRICI AX.s. Wiremen, Linemen, send your name 
and address for descriptive literature of our Modern 
Blue Print Chart Method of Electrical Wiring, over 
3.50 practical diagrams. Electrical Wiring Diagram 
Company. Box B173. Altoona, Pennsylvania. 

SELEXIl'M CELL.S We are manufacturers of high 
class Selenium CelH. hlghlv scn;<itive ami oulck acting; 
also relays 10 be used In conjunction therewith. Suitable 
for all exiM-rlments, from $2 up. ^\■rite Utr Catalogue. 
Selenium l .abnrattiries. Cood (iround. Ne w York . 

ILLUSTRATF:1) catalog Just IssuetT Cenerators. 
motors, sockets, wire switches, porcelain material. Hyre 
Electric Company, 629 PD South Dearborn Street. 
Chicago. 

MAKE Dry Batteries. Simple, practical Instruct ions, 
with blue print, 25 cents. DIrlgo Halea Company, Batta« 
Maine. 



Somerimes They Leave Us 



Now and then we receive the kind 
of letter that no publisher likes to get 
— a cancellation. For when a maga- 
zine has built up a worthwhile section 
of high-class advertisers, it regrets to 
see any one withdraw for any reason. 
But when the CAUSE is explained as 
follows, there's a natural sense of grati- 
fication felt by all concerned: 

"Our adverlisemeni has given such 
splendid results that, owing to our stock 
being depleted through orders received 
from Popular Science Monthly, it will be 
necessary to cancel our notice until you 
hear from us further." 

Charles E, Tucker & Son. 

"The business received from Popular 
Science Monthly greatly exceeded our 
expectations and the stock that we had in 
hand was quickly exhausted." 

DiKiGO S,\i,ES Company. 



"// certainly was not because of in- 
sufficient orders that we cancelled our 
advertisement, but because we received so 
many replies thai we were unable to give 
them proper attention." 

Edgewood Stamp Company. 



It will only cost VOL" 25 Cents a 
Word to talk to this vast audience of 
BlIVERS. Why don't you? 

Classified Advertising Manager 
POPUI..\R SCIENCE MONTHLY 
225 West 39tli Street 
New York City 



TRADE SCHOOLS 



IDLES' Watchmaking and Engraving Sch:M>l. the 
largest and b<'st e.|Ulppcd sch^)ol In the West. 717 Market 
Street. San l-"rancls<'.>, California. 

E.\RN" $40 to $10i> weekly. Learn patierhanglng. deco- 
rating, sign, scenic and auto painting, showcard writing, 
graining. Catalogue free. Chicago Painting Schools. 
133 North Wells Street, rhlcago. 



BOATS AND LAU.\<:HES 



DARROW'S Steel Boats. Finished parts for pat- 
terns. Catalogue. 7S models. F. U. Darrow. 604 Erie 
.street, ,\lhion. Mlrhlgan. 



W'lRRLESS 



EXPERIMKX TAI, Wireless Stations — Bargain Price. 
For ti iys just beginning radio tbl-s l3 an excellent hook. 
The spark systenis and crystal-receiver apparatus de- 
scribe 1 are ade.juate lor anyone wht) wishes ii> start 
out in the r.idl(» field. Complete Instructions for send- 
ing anil receiving apparatus are included. To disitose 
of a fc.v reuialnlng copies of the old edition, the [iriee 
Is 75c. The new erlUlm Is $2.00. Book I>epartment. 
Populir Science Monthly. 225 West 3yth Street, New 
York City. 



«IMPLE Wireless Telephones and How to Make 
Thern A goo<l book for the advanced radio amateur 
on the principles, construction and use of the wireless 
telephone. Price 25 centJ* postpaid. Book Dept., Popu- 
lar science Monthly, 225 West 39lh Street, New York. 



MOrORCYCLES. BICYCLES, SUPPLIES 



MOTl>RCYCI.ES all makes. Si5.0i) up. -New bicycles 
at big redtiction. Second h:unl. SS.(M) up. Motors, 
motor attachments. Cycle motors. Smith motor wheels, 
etc.. $20.00 up. -New parts to lit all makes carried In 
stock. Second hand parts good as new 50 % discount. 
Expert repairing, on magnetoB, generators, tranflmls- 

Bions. Motors overhauled SHJ.OO up. Henderson motors 
ourspeelaPy. Write for big bargain bulletin. American 
Motor Cycle < '<'mpany. Dept. 3. « hicago. 

REBUILT niotorcyrlt's at half cost of ul-w machines. 
Write for Bargain Bulletin, Western Supplies Com- 
panv. 371 Hayutin Buthlun: l) t - u yor. Color.ad i. 

$25.00 T'p — <;uaraniwd roouilt motorcyles — xiender- 
son, ExceLslor. Indian. IIarley-Davl<l.son. Bicycles. $5.00 
up. Tires and accessories at wholesale. Illustrated 
bulletin ■A" free. .\sh Mot ir Corporation. 162 North 
Clinton Avenue. Roches te r. New York. 

MOTORCYCLE.s — Buy now while prices are low. 
Large stock on hand. Harleys. Indians. Excelsior. Hen- 
derson, Popes. Rejidlng-Standards and others. Tlrea and 
tubes at big reductions: state size wanted. Machimn 
all overhauled and guaranteed running condition. Il- 
lustrated catalogue "F." Carl W. Bush Company, 
Newark. New Jersey. 



M.VNUFACTURING 



WE do Metal Stamping. Die and Model Work, Gold, 
Silver. Nickel. Copper and Brass Plating: also special 
finishes. We will manufacture your article either on straight 
time or contract basis. When our toitl or model nmker is on 
your }ob, you are welcome at his bench. Denning. Manu- 
facturing Company. 1775-1777 Eaitt 87lh Street, Cleveland. 
Ohio- 

TO Order: Any article In metal: models, tools, pat- 
terns, experimenting, manufacturing. Inventions de- 
veloped. Cleveland Specialty and .\ianufacturittg Com- 
pany. Cleveland. Ohio. 



AVIATION 



THE American School of A\iatlon announces a new 
cor.espondenw course In .Mccluuile.s of Aviation. A 
thoniiigh training In practical aeronautics- American 
Schmd of .wiatlon, l>pt. lHfi3. 461 South Dearborn ^troet, 
Chic;igt>- 

AIRPLANES— J to 6 passenger; aeronautical motors 
30 to 300 H P. Lowest prices. State your needs. Send 
for lists "P. .S." Aero Exchange. 3s Park Row. New 
York. 



THAT unassembled Ford or motorcycle airplane now 
ready, complete lUeralure of cither. 2c stamp. latest 
motor or propeller catalogue. 4c each. Thousands of 
Government test standard turnbuckles at H Icea than 
factor.\' ciiat. Heath Airplane Company, Chicago. 

IN\'KXT<>RS dcslriny information write ffir our Free 
Illustrated i;utde Hook and lOvidence of Conception 
Blank. Send in.Klel or sketch of invention for our opinion 
of Its palciit;tl)lc nitiure. Highest references. Prompt 
service. Rea,i'Hi;il»lt' terms. \ Icior J. Evans A Company, 
151 Ninth- Wi'f^hliigton. D. C. ^ 

THE Acrocar— -Aviation type speedster, oeveloped along 
aeroiilane lines and driven by an aeroplane propeller. 
As e:islly operated as a bicycle and capable of high speed. 
Parts lnc\i)enslve. Send 5(te fiir construction plans. 
Aerocur t'ompany. Uarine. WiaponMtn. 



WELDING AND SOLDERING 



DON'T scrap aluminum parts! Sa\e them, with S-y- 
Luminum. New, great "3-^1-1" welding, brazing and sol- 
dering compound, stronger than aluminum — perfect sub- 
stitute for acetylene welding— "-j time and cost. Use gaso- 
line torch or soldering Iron, No Uux. Booklet J>. Sample 
bar 81.00. Used by United States Army and Navy. In- 
dorsed by BrltHb MunUion.«! Board. So-Lumlnum Manu- 
lacturlng I'ompany. 1700 Broadway. New York. 



WELDINt; PLANTS. $25.00 to $300.00. I>ealgned (or 
all purposes, small cish payment, balance three to six 
months. JOvery mechanic or shop should have one. 
Bermo Welding Co.. Omaha. U. s. .\. 



WANTCD 



WE pay the highest prices for diamonds, plitinum. 
watches, oli'. or broken Jewelry, old gold, silver, magneto 
point*}, old false teeth, gold or silver ores or nuggets, War 
Bonds and stamiw. Mail them to us today. Cash by re- 
turn mall. Goods returneil In 10 days if you're not satisfied. 
The Ohio Smelting & Refining Company, 23S Lennox 
Building. Cleveland. Ohio. 



WANTED — Representatives In every Factory Id the 
United states. Popular Science Monthly. 225 West 
39th Street, New York. 



CASH f(»r Old False Teeth. We pay up to $35.00 per 
set (broken or not). Also buy discarded gold Jewrtr>*. 
gold crowns, bridges, platinum, diamonds, watches and 
silver, Send now. Cash by return mall. Package held 
5 to 10 days for senders' approval of our oITer. V. 8. 
Smelting Works. Dept. 81. Chicago, lllinola. 



WANTED — .^mall gasoline and steam engines. Drill 
presses, lathes, electric motors, etc. Will nay high cash 
prices for giKid material. Johnston, West End, Pittsburgh. 
Pennsylvania. 



KEY DUPLICATING M.\GHINES 



DITPLICATE keys for all Yale and similar locks made 
In one minute with Harrison Key Filing Machine. No 
mlsttts. Thousands In use. Sent prepaid 55.00. Money 
returned if not saitsfactory. Hariison & Company. 83 
New Street, Now York. 



DUPLICATING DEVICES 



"MODERN" Duplicator— a Business Getter. $1.50 up. 
50 to 75 copies from pen. pencil, typowrlti-r; no glue or 
gelatine. 35.t)0O firms use U. 30 dayn' trial. You need 
one. Booklet Vrec. 3. V. Durkln A Reeves Company. 
Pittsburgh, Pennsylvania. 
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MOTORS. ENGINES. MACHINERY 

SMALT. Motors and Generators. C'anrrllwl OnvcninH-nl 
Cuutrocto A. C. Motors $0.50 euch und up. VI Lk-ht ill) 
volt licneraton S26.50 each. Battery ( bardu^ fiuitits s:t(» 
eft^ and up. New Motors ^i-Vi up to 5 HP ftir all dIkikos 
and itevwDfilai oC eumnt. Write for late Bulletin, aitr- 



i: Motor Sates, 



niBi fit Motois ABd Oonanftqii, ' AddTCH: 
Dept. It, Wert Bnd, Plttabortfi, PenM^jvanla. 

ILLnsTIlATKD patalne Juflt Ifwuprt. GeTicrntorB. 
nuitors, H »rkris, wtrr, swll i'lio.s. ji irrchiin timtcri:il. Ilyro 
V'jp^'^j^ l:'. '-' * ^ Snuth Doarlmrtl St.. rhtrutt.i. 

BLUKPRINTS: SmiiU Steiini liiminris nnd IloilerB. 
Oaariiiiie KnHliuitt, 'i-'i-'j H r. ,.! Sf(,s, i:i Sheetai. 
Postpiiid $1.0). C'lrnil ir on ' asuniiH fur stamp, l.'ni- 

f>Mil hiMvy (I'll.- 11, 1', 111 .1 .rs (iraiTikl IMt-rtrlc 
aud othtT .iL:in;l.inl in.iki?s; 1 !(} vi.U, lil) cycle single i)haso. 
Brand new, never unpacked, guaranteed perfect. $18.00 
«nd ^.00. IfeuiByivaiila Motor Enchante, lAacMter, 
Fmaaylvmia. 

POR THK HOME 

GRANDFATHER'S Clock Worltfl 15.00. Build your 
own pa.scs from our fr*^ Instnirtlnns. Everybody wants 
a hull clMck. You ciin niuk..' wood proiit liuilding artlatlc 
clock.s fur your rru-iiiU. U >■ rcplii'''' woni-uiit works 
In old clocks with Works h:ivitiK fhitner- at nioiu'V saving 
Write lor foldor dist+crlhlnK tli.- m--t tM ;iutlful hall 

ever sold at S2.'«.o<). chick Co.. Nirctown, Penn- 

■ylTODla ■ 

RA DIT'M l.nkalor-* ( innnintofil lo sliliir In the dark. 
Attach to r-I.Tinr -VMirhrs, k-a" jrt.-, key hr>Ii>?. etc. 1.000 

oUier u^8. sciid -Tn . Aumis liKi „ proiu. Radium 
Productfl Company. 71-! Monmc I'lacc, West New York. 
New Jtraqr* 

FOR BOYS 

noY8— Reoetve wlreleM apparatus tree. Sand for In- 
formation. Beek Novelty Boose. 120S Caniff Street, 
Brooklyn, New York. 

POR SALE AND EXCHANGE 



PRINTING. ENGRAVING. MULTl GRAPHING 



GUARA.VTKKIJ: 'Tl 
watcrproor. nreprt)'ir. i 

Waxnl Dustpniof Wood 
I.eftk Kepitlr \\ nicrprfHir 
ilnek Comp.mw 40.'> Lon 



an" Koof I'uinl; heavy bodied. 
Iniltcd pfrl"(l tine j;:illon-barrcls: 
Floor (Jll Jl.tKl trillion: Wizard 
MiLstlc Cement 51. (hi. M;ir- 
Ington Avnnue. Nr^y \ork. 



CliOU K Silver Itlack 
— Western Ontario 1-arm 
well. <)p'arl i. 



UretHllUfi l-o\crf— Siberian llnres 
l..And8. Reld Brothers. Both- 



LKTS 8\VAI*I What 
Free advertiring. Three 
BuUefln. "The Xatlowd 



ve you got? What d'ye want? 
montiifl and big mall dime. Swap 
Kifftiange Medlttm," Detroit. 



l a c i grut meBty'MtklM iwwHilaB vaA trade 
Postpaid 25e. C^ane< Dynes, wlneheater. 



LABORATORY AND CHEMICAL SERVICE 

MICROSCOPES. Balances, Experlniental Laboraiorlea. 
Bny tbrougb our easy payment plan. No red tape. Ask 
for Booklets 24-s. limw Sdentlflo institute. Bauaman 
Street. Mt. Oliver, Fittsbmib. PMnnsylvaiUa. 

FORMULAS 

II'' Yon An' Markellne Avit.) SpeclaI(io.-i antl plan upon 
extendlnii your liii'', or contcniiUate euterini; t'lis hell, we 
can supply ilenendnhlc formulae at Si. 00 each for surh 
pro lueis as Aut > b«);ly I*olish, Autoist'M Hand Paste. Mold- 
ture Preventative tor WlndiOilRkls, Auto Lubrlcallni); Oil. 
Ptinrture cioshit; Compound, Antl-Freeee Preparation and 
Non-inllammablo Metal PoUA. Bowm Of tOflpty inelttded 
withifuch formula, induetrtal MeAods Bureau. IB west 
84th Street, New York. 

000 
•eoreta. 

Indiana. 

1. (',()( I Miiiicviiiakinw Porinuhis only 25c. "Ideal," 

6501-rs. Nouli K.ilii y. ( hlcaso. 

~hOfi Fonmilas. all easy, succeaaful monpy-makers. 
Postpaid 25c. Kdgar James. 315 Douglass, Indianapolis, 
Indiana. 

Ft)HML'l,.\ for niakln« storage battery plates. $1 
postpaid. II. I }eckrlman. 71 IS Nashville Avenue. St. 
Loui s. MlsMourl- 

PIlorrr.VMI.I-: money- maklm; proccRses. I >elails of 
manu'aeture aecompanyinK' each rornuila. .send for 
illordslee^l;jr..S llroa^!way. N't^«' Y_ork_ _ 

Gi:ARAXTi;KI)"vanil!:i tlavorinR formiilu, 20c (slTverj- 
Al- T.v tkT, Moiiten-y. California. 

Ar'['< >^l< >IM Li: hody and Metal Polish Comblnatlon- 
litally made anil twild on di-moiwtratton. Formula 60c- 
AI)rainaon and Plutnrner, .Aurora. IllinoU. 

OFFICE AND FACTORY EQUIPMENT 

MULTIGRA1*HS — Addrc-<?MiKraph.^, Multlrolors. Dupll- 

a tors. Polders, Sealers. TypewriterH, Dictaphones. Check 
Otectors. OBlce Device Company. 22 North Wabash. 
Chicago. 

TVPEWRITLRS A,NI> SUPPLIES 

kjEW. remanufactured and sllyhtly used TyiHswrlterB 
tt.00 up. Portable Machines $10 up. Write for oiu: 
CaMlog 25C. Beran Typewriter Company. 68 West 
waiiiiairto* Street. Chicago. 

ADDING MACHINES 

WONDERFUL Adding Machine, seven columns ca- 
paclty. only one dollar. Adds and multiplies as fast as 
the fin&crs wilt move. Tboiiiandi belag sola llirough 
demonstration. L. J. Lfluhman OuDpaoy. Dept. L. 

Ogden. Utah. 

WORTH Its price for inventory alone. Marvelous new 
Automatic Addlns Machine. Retails $12.60. Work 
MUals S300 machine. Five-year Kuaruniee. Write for 
Mai offer. Calculator Corporation, Dept. P, Grand 
Baplda. Michigan. 

DIAMONDS, WATCHES, JEWELRY 

SOFT Shirt Llnkii and "No Fuss" conneclion; quality 
_nteed. Complete In gift box, 52c: War Tax, 'Sc. 
B Cut Rato Jawelmu. Bcranton. Pennaylvania. 



coaranti 
Tbe Cut 



MR. ADVERTISER: Ask to-day for a copy of the 
"Quick-Action AdvertLsln^ Rate Fi>lder." It contains 
imne reullv important fact.-i which will prove inlcrestinR 
and valuahle to y jU- It al:Jo tells ■■How Vou Can I'se 
PopnlJ\r r^in-me M>inthi\- l'n)rilably." You'd like lo 
Vmuv t vi)u.' Manager Classified Advertising. 

I''.iu:l:vr r->-i>'wv M.wilhly. 22:) West 39th Street. New 



SPORTING GOODS 



'JULIAN*8 l.lquld Fishing Lure"— Whole winter's 
on* dollar. Ooorge Julian. Albany Building. 
Manaabusetts. 



GOOD Prlntlnc at low prices l.dOO (food letterheads, 

envdopfrt. (ards, billheads, label^i, elrculars, $2 50, sam- 
ple.s free; catalotrues. booklets and circulars our specialty. 
Krneat F. Fantus Co.. ttl'-^ s. Dcirborn St., ChicaKo. III. 

MULTIGUAPH I.etter-t build biisine.ss. Mo.'!t eco- 
nomical and eflective advertl.siriK. Prmtinc- .\ddres9- 
Ins. Low rates; careful work; service, .Multigraph- 
Pcerlcss Letter Company, 241 Fourth Avenue, New York. 

ACTUAL Typewritten I.ett«rs. heading black, body 
purple. KHi, $1.50: $2.50: l,0ft0,$4.00: 5,000, $1.1.00 
Arms Letter Shop, \m Chestnut Street, MUwaukeo. 

Wisconsin. 



5000 Gummed r.abels. $I..SO. Catalog. Irwin Wolf. 
Station E. I'liiladelpbm. 



MIEE catalog of Ideas In lat'cls that will benefit your 
business. Royal l.ahi l Conipan \ , 21 SuUtb Seventh, 
Philadelphia. 



l.(XK) ♦s'evrmarkft Rond Letterhearls, 51.' -';.") postpaid. 
Echo Prln Wt-. . W auwiUnsa, WLM-otLriln 

IfX) Car<l:-, tm>inrs'i, i>rofi"S.slonal or social, al.no Iniltatlmi 
leather card ca.-M-. for tlO ceni-s. M. I-'. Devaney. HrfrititiK. 
Engravlnc. Hubber Siamps, 31 Middle Street, tieueva. 
New Y'ork. 

MR. ADVERTTSKR: Ask to-day for a copy of the 
"Quick-Action Advcrtirilnc Hate Folder," It contains 
some really Important. lacts which will prove interesting 
and valuable to you. It also tcUs "Uow Vou Cau Use 

jSi5ltrTBKi»ajoS£ly. g» ^MtSSfStreet^wYSt! 

LETTERHEADS $2 thousand. Samples free Quality 
Print Whop. Marietta, Ohio. 



100 VIsmxG or Buslnw! Canls. 75«- Book-tnrm Card 
Cnap VTfse. yederal Irlnttng Company. B&Ulmorp. 
Maryland. 

DRAWINGS uid cuts Of mecluuilcal dnrlwa nmenii 
advertMnc iKnlm wMl Ulnstntloiu. Mmlmt. prices. 
Prompt aanlM. V. S. Brawn, 1S77 P.lm Ittnue. Paai- 
d epa. California. 

C.rMMi:i> I,alM'l..i! IiitiTOStlngliampVes Frc«' i:(lw!inl 
Harriis^in. WI lr;iiri\ c I'ruiiiiig." lialtiiimro. 

Jil'SlN'KSS Curtis and Klivelopea printed. IIX) railing 
cards. 4 0c; Ci tato fr w. Paul HogerH. Chcaapcake. O hio. 

TYPKWRITTEN" letters reproduced: Icttcrhcadi. 
etc. Hpeclmcns sent. Peerlees Letter Service, Aurora, 
U Unola. 

2.50 BOiVIJ LETTERHEADS. 

Other printing. lowest ralces. Suui 

Company. Dept. atA. Buektend. Conneetknt. 

ADVERTISING SERVICE 

I.K'r'l'KHS lhat land orders. .^4lveriisriiH-ii[.s. rlri-ulara^ 
booklets wrlttrti. 'It'll your problnn in nr>l Ifltcr. 

Criterion .Scr\ ice. Dept. U t^st Xcw York. .Now Jersey-. 

"Our Hu.^ tnfs.s Is^Mnlldinu Mu^ lnfs.s. ' 

ADVKliriSi.; for Krcill results Vuur^lKruirrd ad. Ul 
The West Virginia Advcrtlacr. one year, S'J.lH). .1. 
Kvans, Publisher. 729 6th Avenue. Huntington. West 
Virginia. 

si'KCIAL! 1000 co-pubUiiiMn moted. Sample — 
FarUculara — Registration. $1. Glob. Syndlcau, At- 

la nllc city. 

24 WORDS tn 100 isyudlcate Manadnee. (1.00 Inch dis- 
play, $4.00. Ltotelree. Stanford hcrvlce. Pltteburgh. 

SPKCI.^I.! Inch Display Advertisement. 150 Maatuinett. 
tlirli:e, JIO. Page, thrice. Sl.V). .Sample 20c. Wood's 
Popular AdvcrtlalnR Sen'ice. .Mlanlic city. 

.MR. ADVERTISF;U: Ask lo-da.i t.ir a copy of the 
"UUlck-Acllou Advcrtlslni; Kate lulder." It contains 

8ome really Important facta which wUl prove InterestinK 
and vahotM* to you. It am talli "How You Qu Vsc 
Popnlu Btfeace KKmUt Vtoexttar ItSFd Uke to 
know, woohnit ymi Mananr ChmUwI Adverttalng. 
PDimhr SetaDce MonthlyTm Wert 3Mh BtfMt. Mew 



M!SCELL.\NEOUS 



ELKCTRICAL Tattooing Machine, Sri, $5, and »7. 
Cataloicue for stamps. J. H. Tenike. 1019 Vine, Psm.. 
Cincinnati, (Jhlo. 



HUKSTIOXS Answered. .*11 subjects. .Send tor 
Circular 2. Answcrali Inlormatlon Rureau .51 C1I(! 
Street. -New York. 



R.\l,l)-NKS.S. Indian's recli>e [or itrowlng hair; as- 
toiUablns suocofis. Prutd box mailed lor lU cenu. John 
Hart Brittaln. 180 Eaw SM atteet. BA-18g. New York. 

CANDY 

CliERI Super Chocolates, aaaorted. pound box 91.25, 
parcel post prepaid, insured. Best you ever tasted at 
any price or the box with our compliments, cheri. Inc., 
142 South 15th Street. Philadelphia. 

FOREIGN l..\KGUAGF. STUDY, 



I.KAKX Spanish Ka.sily at llonn 
expeneace onalileti u.-t tt, leaeti ynu in 
read. \v nl r ami >;„.aS. r. .rt - cl i n 
.\atiM. 11,-1 rii,lnr~ I'ruiara Mmii. 
Hroailwa\ . .N ew 'i nrk Cu \ . 



Df Here, 10 years 
lie stuirle-it time t^) 
MH-nil Iranslatini:. 
■ >iiaiil.<h, IMl 



ROOTS, HERBS, VLANTS 



CIX.SKXn- -SIO.OOO made from one-half acre; easily 
grown In Northern I', s. and Canada. l-uU i»rinted In- 
structions and 200 seeds for plantluK sent postpaid, only 
40c. Medical Plant Company. West MiUin, New Uamp- 
shlre. 



MAILING LlS'rS 



5.000 dilTerent elasslncationa. I!ll0-l'.)2o, Largely S2.00 
per thousand addresses. Righlqtllck Publicity Bureau, 
iai4 Ateli Stnet. Plilladrtplila. Punnivaiila. EUab- 
llshed IW7. 



DOGS, niROS. PETS 



SPORTSMEN— Trained beafles. rabbit, fox, eoon, 
skunk, squirrel and oiJossum dogs, bint doga, pot and 
farm docs, swine, rabbits, Igj^m^nlMiBMimr^nnTn 



100 Varieties blooded stock. 
Kennels, York, Penmylvanla. 



BREED Canarlea— Prontabl* . 

free. Bird Farm, Lynnhaven. Virginia. 



AI I. I lOM I i(S 



AUCTIOtnCEBS— Make big money. Vtm aaCalogu*. 
I^KaoauOfor. 

11 



PHOTOGRAPHY AND SUPPLIES 

Mail u."* l.")C with any size film for development and 
six velvet prints. t)r send six nocatlve..^ au>' .size ami 
15c for six prints. Or send ii.'ie for one iSxlO moiinted 
enlargement. Prompt, penect service. Roaiuke Photo 
FinlshlnK Co . 212 Bell Avenue, Roano ko, VII ' ' 

FILMS iievelopml .It! roll, prints 3c 
vice, 929 McMillan, tJlnelnnatl, Ohio. 

DO ynu take pictures? Send one thin dime (or our 
big mugar.lnes showing how to take better pictures and 
earn money. American Photography, 156 Pope BuUdlns. 
Boston, Masaachuaetts. 

CAMKKAS — Films, supplies, at rednoed prleea. 

rUmfim. ^Mai^-^ 



SOMBTHIiro ASmatt - 
iU. fMu nndroll or ■■■■Utm. 



prlnti; 

'SUTWtoae." SCO-A 



MOTION PICTURE BUSDOUM 

MAKE money fajrt — small capital starts you with 

guaranteed prore^sloiiai niuvliiK picture inaetiine. com- 
plete untnt on easy payments. \o experience needed. 
(.'Htalogiie fri.*. Dept. .s, Monarch Theatre Supply 
Servlee, 420 Market Slrcet. St. Louts. Mlssotirl. 

MOVIE Cameras $10; tripods J5; home prolec'or IM; 
200 feet Alms »2. Ray, 328 Fifth Avenue, New York. 

profit nlghtlyl Small capital starts you. Xo 

t needed. Our machines are used and endorsed 

by gOTernmeDt Institutions. Catalog Free. Atlas Moving 
Picture Co., 441 Morton Building, Chicago. 

WRITE Photoplays; $50 each. Experience unneces- 
sary: details free to beginners. Protlueers' League. 194. 
St. l^uls. 

PHOTOPLAVS Wanted. UiK prices paid. You can 
write them. Wo show you how, i ree particulars. Rex 
Publishers. Box 175, V 22, Chicago. 

COMPLETK Moi'ing Picinre (iiitflt professional m«- 
chlnf! film ficrern.s. chairs, lls'li' l>i:int. Lasv p.i\-ment« 
l.ar,;,' caIal.>K free. .Moiiarrii 1 :a >tTwce, J )eut. 27, 
22s tj'ttlun .wenuo, Memphis, 1 enne.i-see. 

MAKE money rast: start "Movie" Theatra with naall 
capital. Buy complete outfit on easy payments. Openlnga 

everywhere No expcrlcnco required. Catalog free. Na- 
tional MoviOK Picture Company. Dept. P. E., Ellsworth 
Building. Chleauo. 

WRiTK Photoplays. .Make money at home. S.W to 
SIOO each. (;reat ticmand. lOxperienee nnneees.sary. 
Particulars free L. Curnbo, 191. ') South Kedzle. Chicago. 

LEaRN iuaw to write photo plays. My book tells how. 
when to aend. give* modaU lor Mo. Lenor deltates. 
Box MSI. BogtCTI. 

a CTHOR.S— MANUSCRIPTS 

f-"RI-:i-; to writers .V wonderful little book of mtiney- 
niaking hints, suggestions, ideas; the \ It c of success- 
ful story and play-writing. .Vbsolutely l-rec .Inst ad- 
dreas; Authors' Press. Dept. 15. Auburn, -Vew- York. 

MANUSCRIPTS Typewritten— Corteetly airannd and 
punctuated. Neatness, promptnni. Crttarlon Banrlca. 
Dept. A3, West New York, Naw Jeraer. 

(50 to tl50 a week Writing Stcileo. Fravioaa aoaopt- 
ance not essential. Send for Bpnlal Fm tUtti. DODUt- 
ment 33. .New York Llteniy Baroui, MS WaM Mtb 
street. .New Y'ork City. 

nKirE fur newsi)apers and magsilBM. BIc rtr. 

Kxperlence nnneecssury, daUitl feOO. Pnlg BOpOCtlgC 



Syndicate. 400, St. Louis 



WRiTKRSi Have you a i o«».po«m, ototy. pamoB Uy , 
to seiu Submit maonaKlpt luw to alnite tSUm Ooat- 

pany. 48, St. Louis. 



LITERARY 

BPBBC?HTB8i tMaygi naiwgWtw MMl wrtflltl aftMai pre* 
pawdier ril g<*iiiloil..jgOjgoBfldfr TKittnda auibacB, 
778 liMiwff ATunneTMllwBtgaB, wlsaoiMtn. 

AMERICAN MADE TOYS 

AMKlllCAX Made Toys Wanted. An opportunity for 
honiewiirkers im dinall f«cale and manutacturers on larse 
arale- rntimjted quantities needed of Toy Stddters, 
Army. -Navy. Marlnea, Cannons, Machine (luris. War- 
ships and other Toys and Novelties, (ireatest chance 
t.it Indus trUnw people for Independent biisineiw. Knnrmoua 
Uemanil and future In Amerlcau Made Toys, all over 
United Slates, Canada, Mexico and South America with 
over 50,000 ten-cent stores and toy dealers. This new 
Amerloan lodustry stands out eonspleuously. Faotoriee 
are established, people trained, machineries made. Christ- 
mas tiets needed in millions this vear. The ftrent hit toit 
l'jl9 without any competition. We are buyers of theea 
goods all year, paying fixed prires. Attractive prices 
offered fur paintea Koods. Eicperlencea or tools un- 
necessary. Iiundrods and more made complete per hour, 
casting form outfits from $3 up. If you mean bualneas. 
send for booklet and information free. Toy Sotdlw 
Manufacturing Company, 32 Union Square. New York. 

PISH. AOUARIUMS. 8UPPLIB8 

(.;Ul.I>HSH Iniport.'d JiM>»iu-Mc. ( hlin-Mr and Amorl- 

can fish; aquarium planus, artl»tlc. durable aquariums. 
Catalogue. Pioneer Guldllsh Hatchery No. 6, Kaoine 



I'OUI/niY Paper. 50c year; 3 years $1.00. Bampis 
free. Rabbit book, 25c; with paper, (I5c. Poultry Ad- 
' Dept. A-ftB. ayracuac. New York. 



STAMMERING 



od acuuurinc ouifd at homm 
VTdter MeDonneU, A9 Potomae 



nAimiifttm «amA-«iiUkljp p«rmaDenti;~Za 
privately. Write for free booklet. Bunael E. BobblM. 

246 Hu ntington Avenue, BooIihi, Mawaditr '"' 

ST-ti;T-T-T-l KIIING 
Instructive booklet free. Wi _ 
Bunk liuildlnji, Washington, D. C 

MR. ADYKUTISEII: Ask to-day for a copy of the 
"(jnlek-.Artion Advertising Kate 1-nliler." It '.-otitains 
NnTjir nMl!\ liiiiHjrtanl facts which will prove liiterestliuj 
:iiid lo you. It »l.Ho lell« "IIow Vou Can I'se 

I'otjular .-Science Monthly I*rofttal)ly." You'd like to 
know, wouldn't you? Manager Claasiaed AdvertlslnR, 
Popular Hflleaoo Montbly. W Weet 89tli Street. 7Hm 
York. 



Copyrighted material 



Popular Science Monthly 



EDUCATIONAL AND INSTRUCTION 

SHORTHAXn Made Easy by "the neatest living 
authority on Shorthand." Oliver McEwan, author of 
McKwan's easv Bhnrthand. fleclared by experts lo be 
"the slinplcrti. the briefosl imd most lei^ible ever devised." 
Now bciUK studied by over 500 miperintendents of srhools. 
hlKh sphuul and bustnptss schcml principals. 1000 teachers 
wanted. Practically free training. McKwan Shorthand 
Corporation. 7J West Adams fStreet. Chicago. 

MXCOI-X-JEFFERRON tTnlverslty. TTome study in 
College. Theologj'. Law, Music. Bu.siness and Graduate 
schottls. Usual degrees grantwl. Lock Hox 2;ii)( 
Chicago. 

TYPKIIAN'D shorthand. Wonderful new Hhorthmd 
system. Learnt in 10 minutes. Simple, eaay, sure. Price 
SI. 00, Particulars free. Wlnslow P. Chase, WashlnKtoti. 
I). C. 

PARAC.ON Shorthand. System learned In 7 days. 
Used in V. S. Government, In court rerortlng. in largest 
corporattouB, in public schools. Full detaUs in circulars. 
Paragon Institute, 66 Coliseum Place. New Orleans, 
l^^ulslaoa. 

SALESMANSHIP wins. We Instruct by mall and 
guarantee offer of position or refund tuition. Kaasas 
Vocational Bureau. MUtonvalc. Kansas. 

CARTOONING. Comics and Lettering In fourteen 
ea.sy leasons. Only S5 postpaid. Sample lesson, 25c. 
Ernie's School. Klyrla. Ohio 

YOCR adverti.sement In this space would put you In 
'mmediate touch with nearly a million hu\'cr3-- people 
wh » know what they want ami who have the monev to 
puirhase it. The 400 other advertisers in this section 
arc getiliis; direct, profitable and continuous results at 
low cist. If you want to know what they think of 
Popular s.'icnce Monthly, write 1). W. Coutlee. 225 
West 39th .Street. New York. 

FOR MEN AND WOMEN 

MY-T-FINE Scalp Cleaner. A new hair wa.sh. Perfect 
dandrurr eradicaior. t leans the scalp, strengthens »;ic 
roots, preserves the hair. Absolutely harmless. 2r)c post- 
paid- .\gcntR wantwl. My-T-Kine Scalp Cleaner, 564 
Cen tral Avenue. Brooklyn. New York. 

GENL'l NK Indian Baskets— Wholesale Catalogue. 
Clllham. Highland Springs. California. 

"SEXU.\I* Philosophy." 12c. Clear, spcclflc. authori- 
tative. c^mplete, best satisries. I'rcd H. Kacssmann. 
Lawrence. Ma^w. 

GET Ahead! Cain in Individuality and power! Suc- 
ceps studygram, and personality Kkeich fur Ktc and birth- 
date. Thomson-Heywood Company, .sy Chronicle Butld- 
Ing. San Francisco. 

CIGARETTE Smokers, attention! Newest patent 
p.->cket cigarette n Her, rolls any tobacco. Smt on re- 
celi)t of 40 f*ent.s coin. I'erfection Cigarette Roller Com- 
pany. Box 'Ah, Station J. Brooklyn. New York. 

M.\KE Slfi.OO Hundred Stamping Names on Key 
checks. Send 2.0c for sample and Instructions. PS Keytag 
Company . Colioc;:. N ew York. 

STOP falling hair! Stop itching scalp! Send SI. 00 and 
I will toll vou something to apply to y«ur scalp, twice a 
week, that Will dbwulve and <iulckiy eradicate every i)artlcle 
of dandruff and stop falling hair. No tonici. Pure and 
8lmi)le. Wni. Foster. Expert on Scalp Treatment, ;j'.H)l 
Grand Boulevard. Chicago. Illinois. 

on--PRonF Caps- "Can be washed In oil " Made 
from tan or black leatherette in latest stvle. Non-breakable 
peaks. ?'_MM). Zuckcrnian. 204 W e.st 2:ird Street, New 
York. New York. _ 

I*Y(>RRIIE.\ — T'leedlng or swollen gums: "Py.irem." 
A Bucccsaful home treatment. Purlfylut.'. bcullng. pre- 
ventative. Full month's treatment. SI (»0; or write for 
free booklet. Pyorem Mfg. Company, 4311 Seventh Street, 
Brooklyn, New York. 

BE a detective. Exccllp.nt opportunity, good pay. 
travel. Write C. T. LudwiK. 424 Weatover Bldg , Kansas 
CUJ , Mo. 



GET vital strength! Retain yoolbful vigor. Wonder- 
ful results. Intensely Interesting bot»kIet tree. Winslow 
E. Chase, Washington. H. c. 



"HEALTH-CULTURE" — insures vital force, youthful 
vigor, strength and beauty. 25c. "Natural I-aws Govern- 
ing Success"— 15S pages. SI. 00. Five dozen ".Money 
Makers." 30c. Professor Anilerson, P.M 1336 Morse. 
Chicago. 



DETECTIVE.'i— Great demand, excellent opportunity. 
Experience unnecessary. \\ rite .American iJetective 
System. 196S Broadway. New York. 

"THE Road to Recognition." A dellghlfolly written 
little book brimful i>f inspiration. Just the thing to 
Inspire a young man t« better cilort. Price postpaid 
Jl.(K). limik Department, Popular Science Monthly. No. 
225 \\ est 3'Jth Str e et. New York. 

SHAMPU-TABS: Three Snddy Shampoos. Lie: 2 for 
2 5c. Tab Produrf*. Dept. I. Farmlngd i dc. .New Vurk. 

BIBLE Against Prohibition. Proved. .\rgument 
settler. Every quotatlfm. 20c: description. 3c Torch 
Publishing (^'ompany, Maryland Bank Building, Baltl- 
more, Maryland. 

GAMFS AND ENTERTAINMENT 

PI..\YS, vaudeville acts, monoloe^. dialog*, recitations, 
pageants, musical readings, special enterialaments, 
tableaux, drills, ndnstrel Jokes, make-up gouds. Large 
Catalog Free. T. S, Dcnlson d (."ompany. Dept. 26. 
<'hicago. 

1,000 Stage tricks with 500 illustrations. Catalogue 
15c. small catalogue free. H<'rnmaim .Magic Company, 
30 4 Weat 34th Street, New York. 

TRICKS and Greenbacks. Big magic catalog 5c. 
Twenty greenbacks — lOc. Cillmagico. 11135 South Irving, 
Chicago. 

CRYSTAL Gazing — the erazo: send self-addressed 
stamped envelope for free instructions. Zanclgs Studio. 
Asbury Park. .New .lersey. 

AGENTS — My Wholesale Joke Catalogue Free Mears. 
66, Anderson. Indiana. 

250 M,\GIC irirkfl and catjilog. lOc. Clarence Maugan. 
Anderson. I ndian;t . 

MR. ADVERTISER: Ask to-day for a copy of the 
"Oulck-Actlon Advertising Rat« Folder." It contains 
dome reallv Important facts which will prove interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profltablv." You'd like to 
know, wouldn't you? Manager Classified Advertising, 
popular Science Monthly, 225 West 39th Street, New 
York. 



REAL ESTATE— FARM LANDS 

IS this your Idea of Florida? .\ little piece of land near 
the water, a boat, a garden, some strawberry plants, and 
perhaps a few chickens; a vine-covered cottage among 
your own orange and grapefruit trees: lish antl oysters In 
abundance; plenty of ijuail and game — a simple, natural, 
wholesome life in the itpen ihe year round — ■h()me, health, 
and contentment. All this is within your reach at modest 
outlay In this beautiful land of sunshine and roses. We 
are on the CJulf and a navlgai>le river; also on the Dixie 
Highway. Here we have the freedom, comfort and economy 
t)f country life, yet are onlv two hours by mot-or bus from 
big cities and resort centers like Tampa and St. Petersburg, 
and we are only eight miles from TariHin Springs. Our 
c immunity Is new and prices have not gone sky-high; living 
expen.ses are moderate. Over 100 Northern families 
alreadv here. They like it — perhaps you will. May wo 
send complete Information? Board of Trade, Box 603. 
New Port Rlchev. Fbirida. 

MONEY-MAKING Farms— 17 States— 510 to SlOO 
acre. Stock, tools, crops often included to settle quickly. 
Write for big Illustrated catalogue. E. A. Strout Farm 
Agency, 2026 BH, Sun Building. New York. 



FREE Book of Florida Facts. If Interested In Florida, 
before visiting or settling In this wonderful stale of fragrant 
flowers and Bunshlnc, write Lake L'ounty Land tJwners' 
Association. No. 205 Lloyd Street. Frultland I*ark. Florida, 
for free book of actual photographs and real conservative 
facts concerning this state. There is poor. good, better and 
best land in Flurlda. This book will teach you what Is 
best and why. The members of the A.'^sociatlon are not 
land agents; they simply wish to tell actual facts to those 
really interested in the state. They have no time lo waste 
on curiosity seekers, children or people who expect to grow 
rich without efrort. but to those of character, energy, some 
capital, with a desire to learn more of the opportunities In 
this most prosperous state we would be glad to give fullest 
Information. 

SHAWNEE, Oklahoma. A live city. Questions cheer- 
fully answered. Board of Commerce. Shawnee, Oklahoma. 

"ELECTRIC Light for the Farm." The object o( 
this book Is to give practical Information on small low 
voltage electric light plants, suitable for (arms. Isolated 
houses, stores and country homes in general. Price 
postpaid. $1.00. Book Department, Popular Science 
Monthly. No. 225 West 3'.»th Street. New York. 

MUSIC AND SHEET MUSIC 

SONG Writers: You cannot afford to miss our proposi- 
tion. Reference, any bank or tlrst-ciass sheet music 
house. Warner C. Williams & Company. Dept. S. 
Indianapolis, Indlanjt 

AL PIANTADOSI Company. Music Publishers. 232 
Wrat 4r,tb street. New York City, for p >pularizing pur- 
poses, offer their latest waltz s.ing. "Egyptian Nights." 
30c seller, and eleven other ch:iicc song nits, postpaid, 
for Sl.Qo. 

WRITE the words for a song. Wp write mu3ic. guar- 
antee publl^iher'a acceptance. Submit p'jema on patriot- 
ism, love or any subject. Chester Music Company. 920 
South Michigan .\vcnuc. Ronm 111. <'hlc.igo. 

WRITE the words for a song. We revise poema, write 
music and guarantee to .stTure publication. Submit 
poems on any subject. Broadway stU4lios, 12U; Fitz- 
gerald Building. New York, 



WRITE a Song — Love, motner. home, childhood, 
palrli>tlc or any subject, l compose muaic and guarantee 

{ publication. Send words to-day. Thomas Merlin. 238 
teaper Block. Chicago. 

YOU write words fur a sotig — we write the music, 
publish, and secure a cnpyrlght. Submit poems on any 
subject. The Mctropullcan studios. iH4 South Michigan 
Avenue. Room KHS. Chicago, Illinois. 

SONG-WRITER.S* Manual and Guide Sent Freel 
Contains valuable instructions and advice. Submit sung- 
poems for examinafion. ^\'e will furnish music, ony- 
rlght and facilitate publlc.ition or s:>le. Kniciierbocker 
Studios, 315 Ciatety Building. New York. 

H.WE you song poems? I have best proposition. Ray 
Hlbbclcr. D-1. A040 Dickens Avenue, t hlcago. 

MUSICAL INSTRUMENTS 

CORNETIsrs— Trombonists: •'Free Pointers" on 
weak lip— high tones. Ylriuos i Cornet Schotd. iiufTalo, 
New York. 

PHONOGRAPHS, RECORDS, NEEDLES 

BL'ILD your own phonograph. Big saving. Pleasant, 
instructive wi)rk. Cumplete Instructions, blue-prints, 
etc.. absolutely free. Write to-day. Ass-iclated Phona- 
graph Company, Dept. 11. Cincinnati. Ohio. 

l^UII.D your Phonograph. ■"Perfection" high quality 
spring and electric Motor:-. Tone Arms, Reproducers. 
Wontlcrful results Big saving. New catalog and build- 
ing Instructions maile.l Tor tea cents. Indiana Phonograph 
Supply Co.. Indianapolis, Indiana. 

PICTURES AND POSTC.VRDS 

" TEN Wonderful Snupsh«ts with explanatory booklet of 
my experiences In the South Sei Islands. Philippines and 
<;hlna .Se-:i. They are gems for any album. Price. Sl.i.O 
Money refunded if not delighted. J. c. Jeffries. 710 Etist 
Saturn street, Huntington Park. California. 



JOI.V Live Postcard Club. Membership Papers 10c. 

Harvey Tee ple , Decatur . Indiana. 

~"\\\\R .\trocltles In Belgium. Heroej* In battles, and 
ruins. 200 different post card views. Particulars free. 
Belgian Specialty House, 2S06 Union Avenue. Chicago. 
Hllnois^ 

~ E V E R Y T H I N < 1 1 1 1 postcards. Up-to-date lists fl^. 
Worth-while samples 25c. Mention subjects preferred. 
Mutual Supply Company. Publishers, Bradford. Peun- 

aylvania. 

"Ii.\NDY Atlas of the Wiirld." Separate maps of 
the various states of the United States, all Ihe continents 
and countries of the world. 74 pages of maps with valuable 
statistical data. Price postpaid $1 .0 ). Brtok Depart- 
ment, Popular Science .Monthly. No. 225 We.3t ."JOth Street. 
New York. 

LIKE real Photographs. State wants. Send stamp. 
An studio. S26 Calhoun. Fort Wayne. Indian v 



PATENTS FOR SALE 



1? 



SOMETHING new! Patent for s;de for the best Ad- 
justable Automatic Dimmer in existence. Nothin? ll'te 
It on the market. .\ak for details today. Charles Machacek, 
Jr , P. (>. Route N<t, 2 . Tabor, So u th D akota. 

S.\FKTY device for mine cage.^ or efevators. Great 
merit. Outright or royalty. Write Louis PIchler. 15fto East 

ISth Stree t. Clevel a nd, O hio. 

"VS'E have a few practical money-making Inventloas for 
sale or trade. Adam Fisher Mfg. Co., 1S3B, St. Louis, 
Missouri. 

Quick-Action Advertisements continued on page 14 



FOR INVENTORS 



900 Mechanical Movements, also Illustrations explaln- 
Irtg 50 Perpetual Motions. My b<tok. Inventor's Uni- 
versal Educator. Fifth Edition, tells how to procure and 
sell patents. Government and other costs. C'overs the 
matter from A to z. 160 pages elegantly bound. Con- 
tains noted decLslons of U. S. Supreme and state Courts 
on Patent Cases. Mechanical Movements greatly aa.'^ist 
inventors — suggest new ideas that may prove of great aid 
In perfecting inventions. Tells how to eelp''t an Attor- 
ney. Has valuable Informai.hm regarding Pa'ent Sharks, 
Selling \geni3 and Brokers Price $2. Postage Free 
everywhere. Ired G. Dieterlch, 681 Ouray Building. 
Washl r igton. D. C. 

P.ITENTS. — Write for free Guide Book and Evidence 
of Conception Blank. Send moilel or sketch of invention 
for free opinion of Us patentable nature. Highest ref- 
erences. Reasonable terms. Victor J. Evans A Company, 
156 Ninth. Wa ahiogt on. D. C. 

HAVE you a practical Invention to sell outright or 
place on royalty? Send details to Adam Fisher Mfg. 
Co.. 1K3 A. St. Louis. .Missouri. 

PATENTS — My fee payable in monthly Instalments. 
Send sketch for advice. Booklet free. Frank Fuller, 
Washington, D. C. 

INVENTOR'S Adviser Free: gives valuable Informa- 
tlt)n and advice. Write F. Ledermann, 15 Park Row. 
New York, 

INVENTORS: We make models, dies, tools. 28 
years* experience; work guaranteetl; lowest price. Manu- 
facture of specialties our hol)by. Peerless Die & Tot)l 
Company. 121 Opera Place. Cincinnati, Ohio. 

INVENTORS — Sell your Ideas of patents through Na- 
tional Institute of Inventors, IIS Fulton, New York City. 
Membership 2,5iKi. We help you secure, develop and 
finance your Inventions. Annual dues SlO. 

INVENTIONS Wanted! If you have the right Inven- 
tion and can protect same to suit our attorney It will 
be pushed throughout the country; excellent prospects 
for invention.'? to bo patented. 706 Park BuUdlne. 
Worcester. Massachusetts. 

ELECTRICIAN'S Wiring Manual, by F. E. Seng- 
stock. E. K,. contains all the essential information 
needed for the proper installation of lighting and power 
systems in houses and other buildtng.i. This manual is 
written in simple, plain English by an Electrical En- 
gineer with many years' experience on the Chicago 
Board of Underwriters. Profusely Illustrated and con- 
tains many tables and formulas. New edition out No- 
vember I St. Pocket size, flexible Indlng. 44S pages. 
Price, S2.50 pofitoaid. Book Deoartment, Popular Science 
Monthly. 22a West 39th Street. New York City. 

EXPERT Technical Sales Ser^ce for Inventors. Infor- 
mation free. L, M. Gelbel, 26 I heltenham Drive. ItufTalo, 

New York. 

STAMPS AND COINS 

Nr.VER Soil Old Coins until you ses our Copyrighted 
6x9 Illustrated Coin Value Book (New Edition)— show- 

Imj nigh prices we pay. $100.00 paid for ls«4 dime, 
S .Mint. Send lOc for your copy to-day. You may 
have valuable coins. International (.'oin Co.. Box 151-M, 
Philadelphia. Pennsylvania. 

CALIFORNI.l gold, quarter size. 27c; S4 size, S3c. 
White cent and catalogue iOc. Norman Sbulu, King 
City, MLssourl. 



100 Different Stamps. lOc; 
-Michaels. 5600 Prairie, ("hicagj. 



;5c. Approvals. 



STAMPS— 61 different, also Interesting Lists free. 
Postage 2c. Payn Stump Company, 13h .North U clllog- 
ton Street. Los .\ngele3. California. 

50 lOxcellent stamps — Sc. Roesslers' Sramp -Newa, 
veir 25c — Merit approvals — 60"^; discount. 5 French 
<*olonlcs Free. Postage 2c. Edwin Bailey, Farmlng- 
dale. .New York. 

15S Genuine Foreign Stamps— Mexico War Issues 
Venetuela, Salvador and India Service. Guatemala. 
China, etc.. only 10c. Finest Approval Sheets 50*^ to 
fiO'^f. Agents wanted. Big 72-p. Liet? Free. We buy 
stamps. Established 25 years. Hussman Stamp Com- 

p»iiy, 13cpt. 55, .St. Loui.**. Missouri. 

300 Different stamps, 50c. Fred Onken. 630 79th Street. 
Brooklyn, New York. 

ST.\MPS. 61 \\\ Different. 3 cents. Mention paper. 
C juaker .stamp Co.. Toledo. Ohio. 

$2 to $600 paid for hundreds of old coins d.-ited before 
lSit5. Send 10 cents at once for new illustrated coin 
viduc book. Size 4x7. It may mean your fortune . 
Clarke &. Co.. ( oln Dealers. Box 76, LeRoy, .N. Y. 

PA( Ki:r 'A" loo viirieties foreign stamps, 20c. F. 
J- Pope. Charlotte, \ ermont. 

17 Varieties Hayti Stamps 20c. List of 7000 varieties 
Ktw priced stamps free. Chambers Stamp Co., IIIC, 
Naasau Street. New York City. 

STAMPS — 50 varieties, Transvaal, Braxll. Peru. Cuba. 
Mexico, etc., and Album 10c. 60 different IT. S.. 25c. 
l.rtoo hinges. lOc. 1,000 mixed 40c. List free. I buy 
stamps. C. Stegman, 5949 Cote Brllllantc, St. Louis, 
Missouri. _ 

CALIFORNIA gold, quarter size and Columbia Nickel, 
30c. Villa coin and catalog. 10c. Homer Schultx, Union 
StJir, Missouri^ 

S'l^V^iPS— 50 different British Guiana. China, Ja- 
maica, Portugal, Venc-iuela. etc., 10c; l.tHX) all different, 
hne collection In Itscir. %'>.m: 100 various U. S. 50c: l.OOO 
blngc.'i. 10c; agents wanted. 50 i>er cent. List free. 1 buy 
stamps. 1., It. Dover. <-)verland. Missouri. 

BEST one cent approv:il3 in America. K. P. Hand, 
1117 South <;oth Street. Phil adelphia, Pennsylvania . 

Sl%v\l PS \ l (lirTcn'nt from warring mitions, lOc; 10 
different foreign mins. 25c; lo Uruguay stamps for 10c. 
Lists tree. ToUhIo stamp (■'omiiany. Tcitedo. <'hio . 

FREE! 25 different British Colonials to applicants 
for approvals. Postage 2c. , Nlckles, 122 l lorlda .\ venue, 

V Va.shington. D. C. 

^ OLD c^jliifl, large spring selling catalogue of coins for 
sale. free. Catalogue quoting prices paid for coins, ten 
cents. William Hcsslein, 101-.\ Tremont Street, Boston, 
Massachusetts. 

S'lWMF' collections, coins, bills, antique firearms, 
swords, ('atalog free. Antique Shop, 33-.\ South 18th. 
Philadelphia. PeniL ^ylvania- 

FREE to our readers! How can I Improve myself? 
How can I make myself more proficient, and thus earn 
more money? You don't have to go to college. Edi- 
son never went to college. But he has, we believe, the 
finest library of technical books In the world. If you 
want helpful, practic.il books on electricity, mechanics, 
mechanical engineering, wireless, automobiles, airplanes, 
sneet metal work, woodworking, repairing, or any other 
subject, write for Popular Science Monthly's new book 
catalog. The books described In It have been carefully 
selected by experts as best adapted to the needs of 
Popular Science Monthly readers. Our book catalog 
Is free to our readers. A postal request will bring It. 
Book Department. Popular Science Monthly, 225 West 
39th Street. New Yorit City. 
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Complete Set of 

Drawing Instruments 
and Drawing Table 

Yes, I will give you this complete 
drawing outfit absolutely free. The 
instruments are in a handsome high 
class, plush lined folding case. They 
are regular draftsman's working in- 
struments. Besides I will give you 
absolutely free, a 20 x 25 inch drawing 

board, a 24 inch T square, a 12 inch rule, a 
supply of drawing paper, two triangles, a French 
curve, pencils, erasers, ttiumb tacks, etc 

Delivered at Once 

The drawing table is the "Chiefs Own" adjustable 

folding Drawing Table, same as used and needed by first class drafts- 
men. The complete outfit and table are delivered to you at once. 
You have them to work with from the very first day. 




Draw $25022 to $30022 Per Month 

There is an urgent demand for skilled draftsmen. Companies 

are issuing calls every day for men to fill i>ositions paying from $250.00 to 
$300.00 per month. Work is light, pleasant and profitable. 

Chief Draftsman T^^^l 



I am Chief Draftsman of a large and well 
known firm. I have been doini; the highest 
paying expert drafting work for a quarter 
of a century and I know just the kind of 
training that is demanded from men who 
get the big salaries. I train you by giving 
you actual, practical work, the kind that 



you must be able to do to hold permanent, 
big paying positions. I give you my individ- 
ual instruction. If your work is right. I will 
advance you rapidly. If it is wrong, I will 
show you where and make you do it right, 
and do all I can to make you an expert 
draftsman and designer ia a ahort tune. 
Write today without fail. 



Pay as You Wish ^'l^r^'^t^^ 

^ about expense. I will give 

you the working outfit free i f you get in at once. I charge a very small fee for training 
you to be an experienced draftsman. You can pay the small cost as suits you best. 

Send Coupon for My Big 

T^T^y^y 1^ A ^^^^ name and address on the cou- 

1^^^^^ MSlPl P*^" ^ letter or a postcard and send it to me 

today. I will send you, absolutely free and 
postpaid, my new book "Successful Draftsman- 

Bh'p," and the great apeeial offer that I am now makins on uhich you tret the complete 
Draftsnnan's Working Outtit and DrawinK Table absolutaly ir—. You B'^sumc no obliKotionS 
of any kind in ncndincf in the coupon. Get in line* for a bi(r payins poHition. Getting the book 
and full particulars of the special offer ia the first step. Don't delay— send the coupon today. 

Chief Draftsman Dobe S'S7;S°'£mcISS:iS£ 



■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■nna 



Chief Draltsman Dobe, Engineers' EqidpmeiitCo.,Inc. 
Dt« 1363 Chicago, lUlnota 

Without any obligations on me whatsoever, please mail your 
book, "Successful Draftsmanship," and full particulars of your 
liberal "Personal Instruction" offer to a few students. It is 
understood that I am obligated in no way whatever. 



Namt . 



Addrtss . 
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Popular Science Monthly 



PATENT ATTORNEYS 



PATENTS, Jf you have an invention which you wish 
to patent you can write fully und *rtfly to Munn & Co., 
for iidvlce In rcsiird to the best way or obt:iining pro- 
leeilon. Please send sketches or a mtMlel of your invention 
and a description of the device, explaiulni: its operation. All 
ivimmunicationH are strictly conudential, Our vast prac- 
tice, extending over u period of seventy yearn, enables ua in 
DiHiiy cases to advise in reKiird to patentability without 
any expoiLsc to the client. Our handbook un Patents is 
sent free on request. This explains our methods, terms, 
etc.. In regard to PatenU. Trade Marks. I'orelen Patents, 
etc., "Sclentlflc American" contains Patent (HHce Notes. 
l>eclsi'jn.s of Interest to investors — and particulars of re- 
cently patentefl inventions. Munn A t'o.. Solicitors of 
Patenla. (>24 \Vo<ilworth Buildinji. New York, and <125 
F Street. WashlnKton. 1). C",: Tower HulldlnK. ChtcaKo. 
Ilthi'ils: Hobart liuiltllng. .182 Market Street, San Fran- 
clsc ». California, 



\VK have reccnlly assoclntcd with us three f 'rnier 
members of the exumlnine corps if the TnHed States 
Patent Office. Ma.'M»n, Kenwick A Ijiwrence. l.ftwyers, fiOO 
K StiVH"!, Washington. O. ( 220 Hroadwav. New Ynrk 
City — 111 West Nlonme street. Chicago. Illinois. Fs- 
tabllsaed over half a century. 



PATKNTS— Herbert Jenner. Patent Attorney and Me- 
chanical F.xpert. «22 F Street. Washington. 1>. C. I 
report If a pat«nt can be had and its exact cost. Send 
lor circular. 



PATFN'TS. Foremost word sent. Write now. Metzger, 
Washington. D. C. 



"INVENTORS Adviser" flpnt free on request. Wil- 
liam C. Linton, 91S F Street. N. W . Washington. L>. 
C 362 University Street. Montreal. Canada. 



PATENTS. Hooklct free. Highest references- Best 
results. Promptness assured. Wais^in I-', (.'uleinan, Patent 
I-awyer. 624 V Street. Washington. 1). C. _ _ 



PATENTS — Fees In installments Frank T. Fuller, 
tormerlv Lieutenant. Engint^ers. Wnahlngton. I>. C. 



INVENTIONS pfttente*! trade-markt* rcglnercd: labela. 
prlnta. publications copywrited; "prompt service; reason- 
able foes; plain advice; request detailed information 
before placinc your b'osineas. Jayucs A Jaynos, 801 
KeUogg. WashlngU)n. H. C. 



PATENT appllcftilnns filed on partial payment plan. 
Trade-marks, copyrights, etc. MUo B. Stevens A Com- 
pany. '>40 F Street. Washington. E stabllBhed ISf>4, 



PATF:nts Promptly Procured— Personal, careful, and 
cfllclent service. Highest references. Moderate fees. 
Bend sketch or model for actual search and advice, tleorge 
P. Kimmet. Master of Patent Law. 3S-I> Loan A Trust 
Building. Washington. D. (\ 



LACEV Patent-Sense. "The book the Inventor keepa." 
Free, see page I.IO- 



PATENTS. Trade Marks. Copyrlnhts. Prompt, per- 
sonal, reliable service. Over 30 years' active practice. 
Write for terms. Book free. Address E. c;. Siggera, 
Box 1. \. U Building. Washington. 1) C. 



PATENTS— Trademarks. I offer you prompt, per- 
sonal. etHclent service. Handbook giving valuable de- 
tailed Information sent free on request. Write to-day. 
Clarence A. O'Brien. Patent lawyer. Woodward Bulld- 
jp g. Wa shing ton. 1>. c . 



"PR()TK( 'T your rights. Write for "Record of In- 
ventlr>n." which contains forms to establish evidence of 
conception of your invention. Prompt pcrs<mal service. 
Preliminary advice without charge. J. Heaney Kelly, 
732 Woodward Building. Washington. I). C. 



FREE Book on Patents. Write to-day for free copy 
ol "How to Obtain a Patent." Contains valuable Infor- 
mation and advice to Inventors. Tell.4 how to secure 
patents, send model or sketch of your invention for 
oplnl m of Us patentable nature — free. <20 years* experi- 
ence.) T:ill)ert A Taluert. 4i)24. Taloert Building, Wash- 
iDgton. I). C. 



PAT?-NTS — Write for free Illa-tnite I (Jul ie B*»ok and 
Evidence of Conception blank, send model or sketch of 
Invtfiitlon Tir frtf opinion of titi palcotulile riinure, Hlitho.'it 
Rererenc<*8. Prompt attention. Heasoimble terms. Vicljr J. 
Evans A ( onipany. l")o Ninth. Wasmimton. O. C. 



lN\'ENTf>RS. send sketch or model of your Inven- 
tions for opltilou concerning patentable nature and exact 
cost of applying for patent. Book. ""How to Obtain a 
Patent." sent tree. (lives Information on patent procedure 
and tolls what every inventor should know. Established 
Iwenty-nvc years. Chandlce A Chandlee. 412 Seventh 
Street. N. W.. Washington. I>. C 



M. E. MILLER. Ouray Building. Washington. IJ. C. 
patent attorney, mechanical and elccirlcj,! expert. Best 
quality of work and results. Moderate charges. Advice 
Irec^ 



noV'T lose your rights Ui patent f)roiectlon. Before 
dlsclnslng youf invcntl.m to anyone wnd lor blank form 
"Evidence of Conception" to be signed and witnessed. 
Form and information concerning pp.tcnts free Lancaster 
A Allwine. 232 Ouray Building. W iishlngton, 1>. C. 
Originators of the form "Evidence of Conceiition." 



P.\TENTS procured — trade marks registered — A com- 
prehensive, experienced, prompt service fi>r the protection 
and development of >our Ideas. I'reilmlnary advice 
gladly furnl.shcd without charge, B'loklet of information 
and form for disclosing idea free on request. Richard B. 
Owen, 44 Owen Building, WiLshlngton. L). C, or 227fl-Z 
Woolw<.rth Building. New York. 



P-VTENTS, prompt, personal, efficient service by an 
Attorney-at-law skilled in all branches of Patent practice- 
Over 12 years* actual exi>erlence. Full Information on 
request. B. P. Flshhurnc, 323 McGUI BuUdlns, Washing- 
ton. I». C. 



PATENT Attorney. Cousultli^ Engineer. High-class 
latent service in all Its branches. Write for particulars, 
kl. H. Loughridge. 14.'>7 Broadway. New York. 



MECHANK.WL Appliances, Mechanical Movements 
and Novelties of Construction. — I'his volume contains 
Illustrations and descriptions of many curablnations of 
moiions and of mechanical devices and appliances 
found in different Hues of machinery, each device being 
shown by a line drawing with a description showing Us 
working parts and the method of operation. Such Hems 
as conveyors and elevators. I'rony brakes. Ihermometcrs. 
various types of boilers, solar engines, oil-fuel burners, 
condensers, evaporators, Corliss and other valve gears, 
governors, gas engines, water motors of various des- 
criptions, air ships, motors and dynamos, automobiles 
and motor bicycles, railway lock slen:ils, car couplers. 
Iin'; anti gear m<ttlons. ball bearings, breech block 
mechanism for heavy guns, and a large accumulation of 
others of equal importance are fully described and 
Illustrated. I,Of)0 specially made engravings. 3'.t6 
octavo page<<. Price, postnsld. 81 00, Book Oept.. 
Popular Science Monthly, 225 West 30th street. New 
York. 



Y'OUR spare time properly used Is worth at least SIO.OO 
a week. Write for iiartlculars. Popular Science Month- 
ly. 225 West 3yth Street. New York. 



AGENTS AND SALESMEN WANTED 



TAILORING Agents Wante<l— Big complete sample 
outfit and case, nenrly 200 large cloth samples, 3-price 
lists and everything needed for canvassing, or use In 
store, free to live agents. S25.00 tu *o0.iKI a week; may 
make more. Write us to-day for free elegant outiu to 
begin, cloth samples, wnolesale prices, special offer on 
a suit for yourself and full Information. See our won- 
derful value::, beautiful fabrics and styles. Established 
2S ye^irs. Every garment made to measure — everything 
Etiaranteed and express prepaid. Just send a postal. 
American Woolen Mills company. Dept. 1407. Cblcago. 

AGENTS — Make a dollar an hour. Sell Mcndets. a 
patent patch for instantly mending leaks In all uten- 
sils. Sample package free. CoUette Mfg. Company. 
Dept. 407, -Amsterdam, New Y'ork. 



NEW Auto Wonder; science makes startling discov- 
ery; no more rain or snow-blurred windshields; won- 
derful chemical cloth works like magic; one rub keeps 
glass clear 24 hours; 30.000 sold first month; territory 
free — worth fortune. Security Mfg. Company, Dept. 217, 
Toledo. Ohio. 



SOMETHING new. A combination shoe horn and 
buttoner — not a button-hook — for universal use. Sells on 
Bight at 15c; lOO'^ profit. Sample 15c. Particulars free. 
Liberty Novelties. 123 Liberty Street. New York. 



$40 to $100 a week. Free samples. Gold sign tetters 
anyone can put on windows, Big demand. Liberal offer 
to general agents. Metallic Letter.Company, 431A North 
Clark. Chicago 

AGEVT.'*— Something different. Our Eradlum (Lumin- 
ous) Crucifix, actually shines In the dark. Startling! 
Mysterlousl Wonderful I Enthusiasm follows every 
demonstration, 150'i profit on every sale. Sole manu- 
facturers. The Pioneer Corporation, 1263 West 63rd 
Street. Chicago. Illinois. 



WONDERFUL New Chemical. $1.00 Package equal 
50 gallons gasoline. Eliminates carbon. 50^f more mile- 
age, power, speed. Guaranteed. Whirlwind seller. 
Autn owners buy on sight , lOO' c profit. Repeater. Dem- 
onstrating package, terms, territory, lOc postage. 
Myers & (Joropany, 30 Balrd. Cambridge. Ohio. 



IDEAL Sideline. Business men buy on sight. $1.00 
seller. 400% profit. N, Home. l'.*57 Warren. Chicago. 

WONDERFtfL chancet Men's shirts and furnl.shlngs 
at wholesale rates, or make $10 daily starting real busi- 
ness, (ioodell (.'ompany, Hi Duratex Budding, New 
Y orli . 



MEN and Women— Become independent — own your 
business, experience necessary selling rmr $0,000 Acci- 
dental Death. $:i().(M) Accident. $2.5-(M» Sick Weekly Bene- 
Uts, $10.5i> yearly, half amouni-s $5.50. Guaranteed 
steady Income from renewals. $25i).oiK) deposited Insur- 
ance Department. Registration Dept. s. Newark, X. J. 



$10 or more a we?k for your spare time collecting new 
and renewal subscr»'tlons. We want representatives 
In every town in ute United States. A. .1. MocElroy. 
Subscription Manager. Popular Science Monthly. 225 
West 3'.)th street. New York. 



VULCANIZING Auto Tires growing and profitable 
business, especially now. Easy to learn. lustruction 
book $1. Plants $50 up. Catalog free. Etjulpment 
Company, 149 Canal, Cincinnati, omo. 



M.A,KE and Sell Y'our Own Goods. Machinery un- 
ncc^sary. Expert CheroLits advice. Special attention 
to beginners. Write for Formula Catalog. Elmer Mys- 
tlc ('ompany, Washington. D. C. 



W.WTED: Man with auto In every section to sell 
our Big Slx-In-One tool, comprising vise, pipe viie. anvil, 
drill press, cutting bardie and corundum grinder. Every 
farmer, janitor, private or public garage, small shop, etc.. 
a prospective buyer. Outfit weighs yo pounds, .sells for 
$20 with a fat profit to you, .\o trick to sell. Always 
pleases Write Chicago Elcxible Shaft Company. Dept. 
H. W. 5600 West 12th Street. Chicago. 



AGENTS: Big money selling great household In- 
vention, Sample 25c. Particulars free. Webster A 
Company. 2935 North Clark Street. Chicago- 



SALESMEN wanted t<t sell ]''.lectric Cigar Lighters 
and MolntfiKTB. Salary or < 'oiiiniitMloti V<iu curry 

Stock or we ship direct. Write for Special Offer. Drake 
Manufacturing Company, 220 (irand, Milwaukee, Wis- 
consin. 



SEND for free catalogue "Golden (tpportunlttess" 
Typewritten formulas, trade secret.'* in every line, chem- 
ical analyses. 23 years manufacturing experience. No 
humbuggery. Satlsfacti')n guar.mieed. Itidu-strlal Sales 
Service. 73 W ashington. Memphis. Tennessee. 

§1.000 per Man per (_'ouniy: Strange invention startles 
\forld — agents ara.azed. Ten Inexperienced men divide 
$40.0(K). Korstad. a farmer, did $2,200 in 14 days. 
Slelcher. a minister. $1M5 first 12 hours. S1.2i»0 cold 
cash, made, paid, banked by Stoncman, In 30 days: $15,000 
to date. A hot or old running water bath, equipped for 
any home at only $6.50. Self-heailng. No plumolng or 
water-works required. Investigate. E^cluslve sale. 
Credit given. Send no money. Write letter or postal 
to-day. Allen Mfg. Co., 541 Allen Building. Toledo, 
Ohio. 

MAN In each town to refinlsn chandeliers, brass beds, 
automot>lle.s. by new method. $10 daily without capital 
or experience. Write Gunmetal Company. Avenue "F," 
Decatur, 111. ^ 

PATK.NTS. Write for Free Illustrated Guide Book. 
Send sketch or model for free oplnl^m of its patentable 
nature. Highest references. Prompt attention. Rea- 
sonable Terms. Victor J. Evaiu A Co.. 174 Ninth, 
Washitigt'tn, D. C. 



SALESMEN, high grade, for suite and county agen- 
cies; practical device rings electric bells forever wltb mt 
batteries: made by leading manufacturer. Sound, per- 
manent bualnes.'i; men are already making good money; 
territory being rapidly assigned; references and previous 
experience es-sential. Belid & Betts Corporation. Betts 
Building. 42n d Street. New York. 

.\GENTS: Big profits. Best and cheapest window 
letters made. ICxsily appUeil, Dime brings five sam- 
ples. Particulars free. Staibrlte Company. 1115 Second 
.\ venue. New York. 

SALESMEN- — (.'Ity or travelling. Experience unneces- 
sary. Send for list of openings and full partlcuLirs. 
Prepare In spare time to earn the big salaries— 52.500 
to $10,000 a year. Employment services rendered Mem- 
bers. National Salesmen's Training Asaociatiun. Dept. 
IsttC. Chicago, ill. 

WO.N'DERFUL Adding Machine —Seven column ca- 
pacity — retails for one dollar. Sells Itself everywhere, 
Slost offices purchase .tcveral. Sensational agency propo- 
aitlon. L. J. Lelshman Co.. Dept. K. Qgden. I'tah 

AGENTS: .-^ell rich looking 'AP>\'M Imported nigs. 
$1.00 each. Carter. Tenn.. sold 115 in 4 davs; profit, 
%S1 . You can do same. Write for sample offer and selling 
plan: exclusive territory. Sample rug by parcel post 

f repaid. $1.19. E. Condon. Importer, 12 Pearl Street. 
toston. Massachusetts. 

AGICNTS make 500' 7 profit handling auto mono- 
grams, new patriotic pictures, window letters, transfer 
Uags and novelty signs. Catalog free. Ulaton Com- 
pany. Star City. Indiana. 



WERE you ever offered a grm-ery store? You eaD 
handle Sugar. Flour. Canned Goods. Dried Fruit, Coffee 
and entire line of (iroceries, well as Paints. Roofing, 
Aium'num Ware and Automobile Oils, with no rent to 
pay; no money Invested; take large orders from sam- 

fdes. Goods are guaranteed and proven quality. Sell- 
ng experience not necessar.v. Steady, profitable work 
for "workers." Address Hltchcock-HIU company. Dept. 
220, ("hicago. Illinois. Reference: any Bank or Express 
Company. 



AGENTS. $10 profit on every sale. Russell sold 327 
In 5 months: ElllfHt 1S7 In 2 months, Oliver Oil Gas 
Burner makes 2 gallons kerosene equal '.'7 pounds coal; 
fits any coal or wood stove. .More heat, turns on and 
ofi like gas. Write OUver Oil-Gas Burner Co., 1343 
North 7th. St. Louis, Missouri. 



KEROSENE Burners for Furnaces, Cook and lieaW 
ing st'ives. Economy Mfg. Company, 616 West Mod- 
roe, Chicago. ^ 



SELL the line that hasn't been worked to death. 25% 
to 31 % more than usual for selling staples. $50 
a week easy. $loo a week quite CLimmon for those sell- 
ing our Sanitary Brushes, Dustlcss Mops and Dusters. 
Good territory available. Promotion for producers. 
Modern factory and convenient distributing houses as- 
sure good service. North Ridge Brush Company. 115 
Clark Avenue. Freeport. Illinois. 



$5.00 to $25-00 dally roonogrammlng automobiles, etc., 
with Globe Transfer Initials. Particulars free; samples 
10c. Globe Decalcomanla Companv (Factory), Newark, 
New Jersey. West of Rockies, 1785 Green Street, San 
Francisco. 



SPLENDID opportunity for live sales managers to 
control City, County and State agencies for 'Rexblu." 
Stevens Wiley Mfg. Company, Inc., Falrhlll and Dla- 
mond streets. Philadelphia. 



SIGNS for stores and offices. Entirely new. $50 
week easily made 'Chicago Sign System. T-326 River 
Street. Chicago. 



AGENTS — Newest Invention: "Inkspoon" makes every 
pen a fountain pen. Fast office seller; big profits; de- 
mand Increaslnjr everywhere Exclusive territory offered. 
Sample free/ H. Maruh Company. Tribune Building. 
New York. 



.\CiENTS — Steady Income. Large manufacturer of 
Handkerchiefs and Dreas Goods, etc, wishes represen- 
tative in each locality. Factory to consumer. Big 
profits, honest gootls. ^^^lole or spare time. Credit 
given. Send /or particulars. Freeport Mfg. Company, 
24 Nlaln Street. Brookly n. N. Y'. 

BIG earnings easy. Five startling Inventions. Quick 
selling auto acceasorlen. Sell to owners, dealers, agentf. 
Exclusive territory. Write quick. Jubilee Mfg. Company, 
Station C-54. Omahi. Nebraska. 



AGENTS and ('rew Managers: New fast selling food 
specialty. Llvest article. Packed yourlabel. Write or wire. 
Fe<leral Pure Food Company, 2305-H Archer Avenue, 

Chicago^ 



SENSATIONAL Ford Invention. Ford owner reports 
100*^;, mileage increase 1 Prevents carbon. Chance of 
lifetime for agenta! Write Gasoline Economy Cum- 
pany. 1608 (/olonlal Trust Building. Philadelphia, 



GET our plan for monogrammlng aut^)mobllea. trucks, 
hand luggage and all similar articles by transfer method; 
e.<c[)eriencc unnecess:iry; exceptional profits. Motorists, 
Accossnries Company, Maasfield, (Jhlo. 



HERE'S a line you can sell! Big profits tool Fruit 
drinks, spices, extracts, toilet articles, vegetable soapa. 
remedies, household preparations. Over 125 producta, 
all guaranteed. Branches at New Y'ork City. Memphis, 
San Kranelsco, Winnipeg and Hamilton give prompt 
shipping service, low freight rates. Ours Is the oldest, 
largest and most successful :xgency house in the world. 
ParticuUr.* free. Write to-day. Dept. 14, The J, R. 
Watktns Company. Wlnomi. Minnesota. 



Y'OUR tpportunity — (Jet In bu.«lDe«a for yourself: mall 
order or Jocaiimanufacture vour own producta: employ 
other agents: evervthing given clearly in our big magazine 
of plans, .schemes and Ideas. Three mjiith^. 25c. Sample 
c ipv. li)c. .-^iK'cial |Service. 41i> Shannon Building, Pltls- 
liurgh, Penn-syl'-intu. ^ 



INSViJK Tyrra. inner urmur for Automobile TLrea, 
prevent puncture-'^ and d mble mileage of an>' tire. Lib- 
eral prolitd. Details free. American Accessories Co., 
Dept. M7. Cincinnati. Ohl ». 



slf;N Agents to represent u,s in your locality. Un- 
limited field, samples and i)artlculars free. Interstate 
.sign Comp.tny, 2624 North Halsted Siret^t, Chicago. 

"STOVOIL" Is not merely stove polish, but a mat 
killer and preventive. Women are cnixy about It. Pro- 
fits big and fast. Much repeat business. Write at 
oticc. Sui>erlor Laboratories, Dept. 2*J(.', Grand liaplda. 
Michigan. 



AGENT Johnson made SIO.OO first evening. Partlc- 
ul u r.-t. "Taym 'r." W-.rt.^> Broadw:iv. Vimv Vrk 

WE pay $I0;) monthly s.iliry and furnl.sh rig and ex- 
penses to introduce guaranteed poultry and stock pow- 
ders. Blgler Company. X371. Springfield. IlUnoia. 



AGENTS: New reversible raincoat. Elegant style. 
Finished on both side.-i. Two coat^i for the price of one. 
Every business man. clerk, mechanic, truck driver, wants 
one. lde,Ll for men doing outdoor work. Guaranteed 
waterproof, (ireat seller. Binford sold 26 coats in 5 days. 
Write uuick for agency and sample to workcn*. Thomas 
Raincoat Company, 1961 North Street, Dayton. Ohio. 



f;ET into the automobile game. Sell Champion guamn- 
tee l re.l Inner tul)cs. Sales easv. Profits large. Big re- 
peal bu-^lncss. Champion Rubber Companv, Trenton, 
New Jersey. 



AGENTS make $50 weekly .selling A*'cident and Sick- 
ness Policies for $10 yearly. i*ays S5,(«M) death. Increaslns 
lo $7.oO;j. .\l8o $25 weekly benefit for accident or tilckncas. 
(Juicl^ claim settlements. Permanent Income from re- 
newals. $100.01KJ deposited with State. Address in- 
fiurance C'ompany. Dept. A-1. Newark. New Jersey. 



500 .\GENTS wanted at once for Mltcheirs Maglo 
Marvel Washing (Compound. 300''< profit, enormous re- 
peater. Wasnes cIothe-4 8potles-<^ly clean In ten to fif- 
teen minutes. One thousand other uses in every home. 
.\slounds and delights every woman. Nothing else like 
it. Nature's mightiest cleanser. Contains no lye, lime, 
acid or wa-c. Free samples furnliihed to boost sales. 
We positively guarantee the sale of every package. Ex- 
clusive terrltorj'. Own your own business. You cannot 
fail to make big money. Barber. Ohio, made $G(H) last 
month- Send for free sample and proof. Hurry, hustle, 
grab this chance. L. Mitchell <t Company, Desk 301. 
I:il2-l-n4 East 6l3t. Chicago. 



SELL necessities. Everybody needs and buys the 
"Bu.sinpss (Juldc," Bryant cleared $isoo In July. Send 
for s.ini|)le. It's free. NlchoLs Company, Box IB, 
Napierville, Illinois. 



AGENTS — 300"^ profit on our Photo Enlargements, 
Medallions. Luminous Crucifix, War Books, Religious 
and Patriotic Pictures. Send tor prices and circulars 
today. Excel Supply House. 6243 So. Justine street, 
CtiicaK3, Illiajis. 
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8,320 Burlington s 

the U. S. Navy — 

8,320 Burlingtons have been sold to the men aboard the U. S. battleships. 

Practically every vessel in the U. S. Navy has many Burlington watches aboard. Some have over 100 
Burlingtons. The victory of the Burling^ton among the men in the U. S. Navy is testimony to Burlington superiority. 

A watch has to be made of sturdy stufF in order to "make good" on a man-of-war. The constant 
vibration, the extreme heat in the boiler rooms, the cold salt air and the change of chmate from the Arctic to the 
Tropical are the most severe tests on a vratch. If a vratch will stand up and give active service aboard a man-of-war, 
it tviU stand up anywhere. 

-Jewel $ 

Burlington ^^AMonth 

And yet you may get a 21-jewel Burlington for only J53.50 a month. Truly it is the master 
watch. 21 ruby and sapphire jewels, adjusted to the sc_^ond, temperature, isochronism and positions. Fitted at 
the factory in a gold strata case, warranted for 2S years. All the newest cases are yours to choose from. Vou 
pay only rock-bottom price — yes, "bed rock-bottom price" — the lowest price at which the Burlington is sold. 
J> TT, T~^' t f don't pay a cent to anybody until you see the watch. We 

jN^Z? J f M^lf^t ship the watch to you on approval. Vou are the sole judge. No 
^ r %J If » obligation to buy merely because you get the watch on approval. 





Write for Booklet! 

Put your name and address in the coupon or on a letter 
or post card now and get your Burlington Watch book free 
and prepaid. You will know a lot more about watch buy- 
ing when you read it. Too, you will see handsome illus- 
trations in full color of all the newest cases from which 
you have to choose. The booklet is free. Merely send 
your name and address on the coupon. 

Burlington Watch Company, 

19th Street and Marshall Blvd., Dept. 1363 Chicago, Illinois 
Canadian Office: 338 Portage Ave., Winnipeg. Man. 



Burlington Watch Co., Dept. 1363, 

19th Street & Marshall Blvd., Chicago, UL 

Please send me (without obligations and prepaid) your 
free book on vratches with full explanation of your cash or 
$i. SO a month oiler on the Burlington Watch. 

Name 



Addr 
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Popular Science Monthly. 



REPRESENTATIVE Wanted: To handle our complete 
line ot nrn protection and safety devices and accesnorlea, 
fluch li^i AJAX t bemieal i-lre Kniflne on Wheels, pulls and 
buckets, liiuterus, tire escapes, and signs. Every factory, 
mill, stare, niinc. etc.. Is In the niarKct fur our extensive 
line. Kepresentatlve wanted capable of earning S.S.IMMi 
npwardt) In annual coramlaKlons. Ajax l ire Entclne Works. 
Hush Terminal HulldinR. Hmoklyn. New York. 



SALESMEN — New proposition, never shown before; 
every bu.-ilnefis man IntereatiKl. Not a known competi- 
tor. Easy seller. .salesmen now earning $75 to $2t>0 
weekly with our orlclnni selling plan. Wc can convince 
you. Write for your territory. SurprLse Mfg. Company, 
Peru. Indiana. 



AGENTS: SIOO wrel:ly. Automobile owners even'where 
wild with enthusiiiHiu. Marvelous invention doubles 
power, mlleat'c, efflcienry. Saves ten tlmci its c*i3t. Sen- 
sational s_iles everywhere. Territory koIuk like wlldtire. 
S20 Samiilf OuiiU and Ford far free. Write quick, I,. 
Ballwey. Dept. isl. Louisville. Kentucky. 



Al'TOMATIC ("ufT Links. Cuffs over elbows instantly 
without unhuttrininK: lowered, they close automatically. 
Fell like wildilre; great convenience and shirt savers; 
enormous demand everywhere. Liberal exclusive propo- 
8itl>n for oxperiencetl agents. Expandollnks Jewelers, 
.^heboyRan. Wiscon-sln. 



"ONE RAINnROP" Window Operator; window shuts 
automatically. Sample postpaid, Sl.(M). PhclpH, 
2107 North Percy. Phjladelphia. 



AGENTS — Make $50 weekly taking orders for fast 
selling Cioodyeiir raincoats. Ilundretls of orders waltim?. 
$2 an hour lor spare time. We deliver and collect. Sample 
coat free. Write it^-day for agcnr-y. Goodyear Mfg. 
Company, 3n.S Goodyear Building. Kansas City. Miasouri . 

REPAIR leaks permanently with Kenltram Mastic 
Cement: paste form easily !\pplle<i with trowel: roofs, 
foundations below grade; flashings, around chimneys, 
grcjcnhouscs: seals Joints, adheres any surface; appliable 
during rainstorm, quickly scaline leaks: waterproof, acid- 
proof. Mtc. postpaid. Martinek, 40S I>cxlnRton Avenue, 
New York. 



ONE SALE a day means $200 per month! Five a day — 
$1,000 per month! Marvelous new Automatic Adding 
Machine, retails $12.50. Work erjuals $300 machine. 
Five-year guarantee, Worth its price for Inventory 
alone Write quick for protected territory and trial oflcr. 
Calculator Cnrporation. Dept. o, Cirand Itaplds. Michigan. 

BIG proilta putting gold Initials on automobiles. Every 
body buys. Easily applied. Samples free. American 
MonoRram Company, licpt. 28. V.nst Orange. New Jersey. 

AGENTS WANTEIJ — Perfect furnace carburetor; 
sixes for any furnace; increases heat half; reduces soot, 
ash. labor :'.nd fuel: big profits. West Eurnace Car- 
bu retor Company, Denver, Color ado. 

FREE samples; Best line of cjIA creams, face powder, 

fterfumes. remedies, soaps, extracts. Big profit. Catalogue 
fee. Western Eaboratorles, J957 West Van Buren, 
Chicago. 

WIL)E-.\WAKE man to take charge of our local trade- 
$4.00 to $5.00 a day steady. No experience re lulred: pay 
starts at once. Write today, .\merlcan Products Company. 
14*14 .Americ an Building, fln d nnatl. Ohio. 

AtllON TS — .Men and women wanted. New Monitor 

geli-hc:Ulne Iron: S^iO to $.'K) a week actually being mode 
now by men and women. The original— the best^ — the 
lowest priced. Nickel pliited, looks good, makes good, sella 
fast. Guaranteed. No experience neede<L Exclusive 
territory. Work all or spare time. Mrs. Nlckson, Vt., 
sold 8 first half day. Evans, N. c., sold 2 dozen on Satur- 
day. Liberal terms. Prompt service. Send for free out- 
fit offer. Write today. The Monitor Sad Iron Company, 

23^1 Fay Street. Big P rairie, Ohi o. 

^^ELL '"N ictorclcan" W ashing W onder. It is wonderful 
repeater. Iree sjimples to boost sales. Skytt, 725 East 
5tn, Duiuth. Minnesota. 

S A 1. E S \ I A N — Side or main line, to sell low priced 
6.000 mile gixaranteed tlrfei. 30x3 4 non-skid sells for 
$11.05; other sizes in proportion. Good money-making 
proposition for live wires. Write. Con3.'>lidated Tiro 
Company, 177 7 Broadway, New York. New York. 

AGENTS wanted to sell our 25 light acetylene gas 
generator: fully guaranteed; cheap: sife and reliable. 
Write Daniel Zimmerman. Magley. Indiana. 

SPEClAi.. for this month. Agents wantetl everywhere! 
One do.'.en each article free with each do:Ren purchiu*ed, to 
Introduee goods. Tornado Polish — Tornado .Soap— La 
Mlratlora shampoo-^ La N'liraflora Hand Lotion— Diamond 
Bar for silver and Jewelry — La Mirailora Face Crearn, 
each 2.'>c: 30 i>er cent discount. SI brings complete outflt. 
Marvel Specialties Company. 80 Walker street. New York. 
New York. • 

CALIFORNI.\ Rosebeada selling like hot cakes. Agents 
coining money. New Stuff. Tremendous demand. Big 
prollis. Mission Bead Company, Factory C, Los Angeles. 
California. 

SALESMEN wanted. Full time. Side line. Each sale 
$8.00 commission, (.rontlnuoua monthly renewal. S2.(»0. 
Two to five sales dally easy. Drug, Candy, Saloon, Grocery. 
Cigar Stores. H»»iels. Collect and keep $5.00 each sale. 
Sanlchu, De p t. F. 3624 Cotta g e Grove. Chicago. nilnoLs . 

\\ (JL'LD B(MMi durable Paints. Oil and Varnish. 40"c 

fallon. interest YOU? Then write Dept. A. P^mmelmann 
iros. Mfg. Cfmipany, IndianaiHilis. Indiana. 
EASY, jileasanl work for mechanics, shop men, clerks, 
during spare h mrs, will add many dollars to their salaries. 
Also want persons who can give full time. Big wageH 
assured. Novelty Cutlery Company, 27 Bar street. 

Canton. *)M'>._ 

SALARY nnd ciimmiasion. A re.il proposltlun. Per- 
manent poslti in. Every family a buyer. Earnings that 
keep you with us for life. An exceptional opportunity. 
You can't w.-ili. Write now! New England Sales Syn- 
dicate. 30r>-30(i First National Bank Building, New 

Haven. Connecticut. 

$10. (M) WD R r 1 1 of II neat Toilet S< taps. Perf u mes. 
Toilet Waters, Spices, etc., absolutely Free to agents on 
our refund plan. Luca^ian Company, Dept. 425. St. 

I .oulfi. M_i.ssouri^ 

WE want live representatives In your locality selling 
Bull Dog Inner Tires. Inner casing fur automobile tires. 
Guaranteetl to prevent punctures and blow-outs, tiro 
fabric not canvas. Doul)le tire milcatie. Easy to sell. Big 
demand. Protected territory, .\gents making $150.00 
weekly. Eastern Auto S|H'Clalty Company, Dept. B. utica. 

New York . 

MAN or woman, start anywhere: materials that cost 
35c. retail for $5.00. Detailr- free. Lee. Dept. 2, 3401 '3 

Utilverslty Avenue. I>os Angeles. California. 

MIRACLE Motor-gas amazes moto/ista. 3c worth 
equals g-iUon eaaollne. Eliminates carbon. 300 per cent 
proOt. Is'jm. Idaho, wires: "Ship 500 packages. Made 
$70 yesterdav." Investigate. ( has. Butler Company, 

Toledo. OtUo. 

DELIGII J FELLY scenteil sjichet enveloi>es. (iulck, 
profita'ile seller, ihrounh sul>-nKentK. Ixiys. girls, iire- 
mlum; use ;i packets; [)arllculars sent for dime. Ufert, 

64 Be<lf 'rd Streei, New York. 

"Tv.AN TF.D - I-.v-servlce men as guhsrri)>ti.m agents, 
"The Stars and stripes." .All or spare time, good com- 
missions. Permanent proposition to producers. Write 
now for particulars and authority. 70O-A Muosey Build- 
ing, Washlugton. U. C. 



HELP WANTED 



IF you desire a position as wireless operator, wortn 
$225 per munth, we should like you to investigate our 
correspondence course by sending for catalog. We oper- 
ate the one big radio school of the world and are turning 
out the winners. Write t >-day. Service Radio School, 
Dept. .M. 002 Pennsylvania .Avenue, Washington. 13. C. 

MEN Wantwi! I want a few more men to train as 
draftsmen. Eviwrlence not necessary. Draftsmen earn 
SI5n t.T s:iOO per month. Big demand. Splendid oppor- 
tunities. Learn <iulckly at home. I.*t me send you Vrevt 
Li!s.st>n. No charge. Write t')-day. Address, Charles W. 
Morey. Director, 2239 Chicago Technical Building, 
Chicago. 



BE a flnger print expert; $25 to S50 a week in this 
new and fascinating profession. Write— fiml out how 
you can learn at home to supply the big demand for 
finger print expert-s in banks, big factories, detective 
agencies, etc. Special limited olfer — send for free Il- 
lustrated book. Tells all about fltiger prints. Uni- 
versity of Applied Science, Room 9203, 1810 Wilson Ave- 
niie. Chicago. IHlnoiH. 



GOVERNMENT posltioa^ are desirable. S1000-$2000 
to start. Let our expert (Former Government Exam- 
iner) prepare you. Free booklet. Pattenwrn Civil Ser- 
vice School. Box ■'>02fi, Rochester. New York. 



WE want representatives in every factory. You can 
easily earn SIO or $15 a week by spending an hour a day 
of your spare time. Write A. J. MacElroy. Subscrip- 
tion ManaKor. Popular Science Monthly. 225 West S'Jth 
Street. New York- ^ 



BE a Detective. Good Incomes. Excellent oppor- 
tunltlea to travel. Particulars free. Write American 
School of Criminology. Detroit. Michigan. 



WRITE for newspapers and magazines. Big pay, 
Experience unnccessarv. Copyright book free. Press 
Reporting syndicate. 4005. St. Louis. 



GOVERNMENT posltioas highly desirable; th >uaand8 
appointed annually through frequent examinations 
everywhere; prepare Immediately for Post Olllce Clerk. 
City or Rural Letter Carrier. Railway Mail Clerk. Waeb- 
Ingl til Departmental Clerk, Stenographer, Typist; unex- 
celled correspondence instruction. $5. (Ml. Re(]uest par- 
ticulars conccrnlnt: position desired. Federal Civil Ser- 
vice School. *)i>0 Kellogg. Washington, D. C. 



DETECTIVES earn big money. Travel. Experience 
unnecessary. We train you. Particulars free. Write 
American Detective System. lOl^S Broadway. New York. 

RAILW.AY Trafflc Inspectors; $110.00 a month to 
start and expenses. Travel it desired. t'nllmlted ad- 
vancemenl. .N'o age limit. Three months home study- 
Situation arranged. Prepare for permanent position- 
Write for booklet CM13. Standard Business Training 
Inatliute. iVjffalo. New York. 



BE a detective. Excellent opportunity, good pay, 
travel. Ur.te C. T. Ludwlg. 424 Westover Bldg., Kan- 
sas City. Mlisourl. 



BE a Mirror Expert. $3-$10 a day: spare time h-jme 
at first; no capital; we train, start you making and sil- 
vering mirrors. French method. Free prospectus. W. F. 
Derr, I*rcs., 5 70 Decatur Street. Brooklyn, N. Y. 

FIREMEN. Brakcmen. Baggagemen, $140-5200. 
Colored Porters, by railr(»ads everywhere. Experience 
unnecessary. s:iii Railway Bureau. East St. Louis. IllinoLs. 

2000 (iovernment Railway Mall Clerks wanted. Men, 
women. 18 up. SI. 300 year to beginners. Write immcdiat^^ 
ly for list positions oi>cn. Franklin Institute. Dept. O-50, 
jiochester. New York. 



SILVERING Mirrors— I make the French Plate. 
Easy to learn; immense profits, b(w»klet free. Sam Wear, 
Excelsior Springs. Missouri^ 

BE a detective. Would you like to be one? Write 
J. C;anor, former (;overnment Detective, Danville. Illi- 
nois- 



VULCAN IZINC; luito tlrcs growing and prf»f\table 
business, especially now. Easy t.) learn. Instruction 
book $1. Plants $50 up. Catalogue free. Equipment 
Company. 2 1 Cana l. Cincinnati. Ohio. 



MEN— Age 17 to 45. Experience unnecessary. Travel, 
make secret InvestlgatioiL';, reports. Salaries, exireiLses. 
American Foreign Detective Agency, 321. St. Ixmi.'^. 

WRITE Photoplays; $50 each. Experience unneces- 
sary; details free to beginners. l*roducera' League, 

101. St. Louis. 

BECOM E detectives — Big pay; easy work; write 
Wanne'-. Dept. 114.'). ls<i KnAt 70th Str<>«>i. Vew York. 

GET ON THE STAGE t Experience unnecessary. Send 
stamp for liistru<'ilve booklet. "All About Vauticvilli'.*' 
LaDelle. Stn. 2ti:t. Jackson. Michigan. 



STOP daily grind t Start silvering mirrors, auto head- 
lights, tableware, etc. I'LiiiH free. ( larence SprlliKle. 
Dept. 05. Marion. Indiana. 

12 MONEY-MAKING formulas and how to sell the 
goods. Send stamped envelope and one dime today. N() 
stamps. Service Press. Box 535, Sprlngileld, Maasachuseits 

WATERMAN'S Self-Instruction Civil Service Courses, 
new 33fi-page book. (Quickly prepares for all examinations. 
By mail. S2..W. Money back If not satisfactory. Inf<»r- 
matlon free. Write toclay. Chicago Civil .Service 

Coll ege. 801 Kesner Building, Chicago. 

"Wanted — .Automobile experts. $50 week. Learn 
easily while earning. Write Immediately. Franklin In- 
stlttite. Dept. 0-sn3. Rochester. New York. 



MANUF.ACrURERS* AGENTS 



RESPONSIBLE Sales Organization open to represent 
reliable manufacturers In New York on a commission 
baiiU. Iniernatlmal .Mercantile Sales Company, lit) West 
40th Street. New York. 



BOOKS AND PERIODICALS 



100,0<M) USED books for sale, 35c up. Some cost $10.00 
new: History, Scientific. Technical, Science, etc. Cata- 
logufH 10c. McCarthy, lO<il Wi-st Van Buren Street. 
Chicago, Illinois. 

CONCORDIA cont;Uns essays, formulas, plans. Year's 
suliMTlpiion 5oc. trial 20 cents. Concordia Magazine, 
11 Water , York. Pen nsyl vania. 

used' Books. Bargains. Catalog. Illgencs. K-2441 
Post. San Francisco. (Books bought.) 

INSTRUCTION Book ffnr shop use) on Vulcanizing 
Aut'>-TlrP3, SI. Tire Equipment Company. 19 Canal, 
Cincinnati. Ohio. 

MO\i:V-SAVIN<; Mazazine offer- ( :ital<,g free, F. 
D. Johnsin. 1620 East fiSth Street. Chicago, illlnoia. 

SI MPLE WireP-s.-* Telephones and How to Make 
Them. .A good book for the advanced radio amateur 
on the principles, construction and use of the wireless 
telephone. Price 25 cent^ postpaid. Book Dept., Popu- 
lar Science Moothly, 225 west 39tb Street, New York 
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BUSINESS OPPORTUNITIES 



ENTER a new business. Earn S3.0CW to $6,000 yearb' 
In professional foes making and fitting a foot specialty, 
openings everywhere with all the trade you can atteiia 
to; easily learned by anyone at hnme In a few weeks, 
at small expense; no further capital required; no goods 
to buy. Job hunting, soliciting or agency. Address 
Stephenson Laboratory. 15 Back Bay, Boston, Masaacbu- 
settH. 



BEGINNERS — Complete "Mail Order Sy8t«m." Ad- 
dress Box I0i>5, Atlantic City. ■ 



WE start you In business, furnishing everything. Men 
nnd women. $30.0ii to $100, OO weekly operating our "New 
System Specialty Candy Factories" anywhere. Oppor- 
tunity lifetime. Booklet free. H. Ragsdale Company, 
East Orange. New Jersey. 



BUILD a genuine Chorale »n Phon(»graph and save 
over half. Flue profits building and selling. We ftir- 
nish motors, tone arms and necessary parts. Send for 
our catalog and Free blue print olTer. Cboraleon 
Phonograph Company, 323 Monger Building, Elkhart 
Indiana. 



BIG profits raising Belgian Hares. We pay you $6.00 
pair and express. Contract, literature 10c. Co-opera- 
tive Supply Company. Dept. K. St. Francis. Wisconsin. 

SUBSTANTIAL manufacturing c^rpo^atlo^ wants 
capable man to establish branch and manage salesmen: 
S-100 to $1,500 necessary: you handle own money; will 
allow exDcnses to Baltimore If you will qualify. For 
particulars address Secretary, 416 North Howard Street, 
Baltimore. Maryland. 



PATENT buyers' addresses 2c each. Patent News, 
34. Washington. D. C. 



ATTENTIONI Your chance In life to own a dignlfled 
profitable business. We teach you the Real Estate busi- 
ness. Brokerage and Insurance Agency. Earn $5,000 year: 
office at home: no capital required. Stamp for booklet. 
Hayes Realty Company. Cincinnati. Ohi >. 



SIX Original. Selective Methods, outlining six separate, 
productive, dllTerent plans, that help you make money In 
your spare time. All maile<l complete for $1.00. C. B, 
Collirm. Mlddletown. Connecticut. 



CONTROL new exclusive phonograph record exchange 
business for your town. $25 capital required. Satco 
Science. Oneonta. New York. 



I MADE $30 a week evenings with a small mail-order 
buslnea*. Free Booklet tells how. 2c pjslage. Al Scott. 
Coh'jes, New York. 



MANUFACTURERS— Patent-buyers: I have secured 
the patent rights to a mechanical toy embodving the 
features of the air-rlfic In the form of an automatic pistol. 
Investigate. Fnr particulars. Alfred Plauschinat, 1725 
North 10th street, Philadelphia. Peunsylvanln. 



GET an Automatic Fishp«md and take in 51.0<l a minute 
localel in a park or traveling with a carnival. Automatic 
FiHhp<mil Ctunpan>. 2012-14 Adams Street. Tcledo, Ohio . 

MONEY Saved! .All kinds of used correspondence 
courses sold. Also courses bought. Write Lee Mountain, 
Pisgah. Alamtba. 

B.ARG.AINS — Used correspondence courses, all kinds, 
for sale. Dollars saved. (Courses bought.) Mac- 
Michael Educational Bureau, Dept. 48, Victor, New 
York. 

RALSE FlemLsh Giants and Belgian Hares for tis. 
$3.00 and express for all raised from our stock. Con- 
tract and booklet on housing, feeding, breeding, ship- 
ping, lOc. Hunl4*ra* RabbTtry. R-2, Valley Stream, 
New York. 

DO you want t ) earn $3,000 to $5,000 a year? You 
cat) do it e.islly. See Anderson's steam Vtilcanlzer ad, page 



WANTED — Ambitious workers everywhere to establish 
collection bureaus; be independent, make big income 
yearly, no cnpltal reiulred; we train and refer htisineaa 
to you; "Scientifie I-act^" Free. National Collection 
Bureau, Dept. 5, Columbus, Ohio. 

FOR SALE— Dividend-paying oil royalties and leases. 
Address Perry D. Plain, 233 Jacksm Avenue, Wlchlu, 
Kansas. 

START BiLslness. I'racilcal chemists will supply you 
with formulas, trade secrets, chemical information, 
manufacturing processes, analysis. Klonin & Com- 
pany. 51fio Jefferson street, Philadelphia. Pennsylvania. 

PATENTS Procure*! — Trade Marks Registered — A 
comprehensive, experienced, prompt service for the pro- 
tection ani development of y our ideas. Preliminary 
advice glidly furnished without ch.irge. Booklet of 
Information and form for discinsing idea free on request. 
Richard M. Owen. 41 Owen BuUtllng. Washington, D, C. 
2276-Z Wortlworth Building. New York. 

E.KI'Elvr chemist will furnish Formula and Trade 
Secrets in all lines. Lists free. W. L. Cummlngs, Ph.D., 
Gordon .Avenue, .--iyracuse, -New York. 

VULCAN IZI Nt; Auto Tires growing and profitable 
business, especially now. Easy to learn. Instruction 
Book $1. Plants $.V) up. cat.'.Ingue free. Equipment 
Company. 151 Canal Street. Cincinnati. Ohio. 

RK a detective. Excellent opportunity, good pay. 
travel. Write C. T. Ludwig, 424 westover Bldg., Kan- 
saa City. Mo. 

DOLL A R.-^ yearly in your backyard. .No ginseng, 
mushroom dope. New Ideas. Inveatglate. Particulars 
free. C. Metz, :n3 East SQih St.. New York. 

INSVDE tyres, Inner armor for automobile tires, 
double mllcace and prevent punctures nnd blowouts. 
Quickly applied. Cost little. r>emand tremendous. 
Profits unlimited. Details free. American Automobile 
Accessories Co.. Dept. 97B. Cincinnati. Ohio. 

BUY and exploit practical Inventions. Trade for 
propertj". Form companies. Sell countv rights. Adam 
Fisher .Mfg. Co.. IH3D. St. Louis. Miss itiri. 

WOULD you like tn study law In your spare momenta? 
I have a splendid opportunity to offer you. Send me 
your name and addres.*i right now. C. F. Dunlap, 1027 
■ Manhattan Building. Chicago. 

•'THP; \'est I'ocket Lawyer" — Here at last — in a 
single volume — a complete law course — clearly analyzed 
in understandable English. It is a daily guide ~- a 
manual of reference for the buslnei.4 man — the law 
student — the Justice of the peace — the notary public — 
the farmer — the clergyman — the merchant — the banker 
the doctor. 300 pages. 112 legal forms. Price, post- 
paid. $10;). Book Dept., Popular Science Monthly. 225 
West 39th Street. New York. 

'■snJilAGI-: Batieries Simpliiied. Action — Mainte- 
nance -Ucpair — Use," By Victor W. l'.agG. A com- 
plete treatise on Storage Battery Operating Principles. 
Repairs and Applications. 320 pages. Fully Illustrated. 
Price postpaid $2.00. Book Department, Popular Science 
Monthly. 225 West 30th street. New York. 

MR. ADVERTISER: Ask to-day for a copy of the 
"Quick- -Action Advertising Rate Folder." It contains 
some really Important facts which will prove Interesting 
and valuable to you. It also tells "How You Can Use 
Popular Science Monthly Profitably " You'd like to 
know, wouldn't you.^ Manager Classified Advertising, 
Popular Science Monthly. 225 West 39th Street, Now 
York. 
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Salesmen Top Them 



In Making Money 

Choose w,srly in deci^ms on your 'Mc'^ work! Don't bp n Urifterl Dont be a wage skive' 
Stop working for the other Icllow. Stop breakitiK your neck and your back for barely 
cnouKli to exist on. Get into a hue of work where you get full credit for what you do. 
The salesman knows what he's worth because his sales sheets SHOW! The salesman 
indepenileiit because his earniii^rs depend on himself 1 The Kood salesman can sell 
AN'VTII IXG. All fields are open to him. lie can travel the country over or stay in his 
own city. He is respected, looketl up to. admired. It's the cream of jobs. 

ThB Best Paying Work You Oan Do f 

Think of tlie yoiniK lawyer after years of hard study, waiting 
for a case Think of the younj; doctor after years of effort, ^^^.-^"^ 
wailiuK for a patient. Think of the years of apprenticeship - 
necessary in practically all other kinds of work and the pitiful ' — 
wages afterward. Then think how easy it is to learn the secrets 

of Successful Salesmanship and the BIG MONEY you earn right from the start 
this fascinatinR, brilliant "game." 

Do You Want to Get Married? Do You Want to 
Own an Auto or a Home 7 Do You 
Want a BIggor Bank Account? 

Von must oarn inorp money. Pricfs on cvoryt liina have soured. I.ook what clothes 
cost. Look what a (icceiu meal ct»sts. Look what rent amounts to. Vou must over- 
come high prices by earninft more. Vou can't do it unless you make yourself worth 
more. Cash in on your brain power. Turn your natural abilities into the proper channel. 
You can make more money as a ST.\U S.ALESM.^N, with less study, than any other 
profession or trade vou can name. Yo*i <lon*t have to be an expert in ANYTHING 
except in M.VKING PEOPLE SEE THINGS Y'OUR \V.W. Let the other fellow produce 
new inventions. Let the other fellow do the manufacturing but VOX' KEEP THEM 
Bi;s\" with ORDICUSI That'< what thev must have to keep the wheels going. That's 
why STAR SALESMEN earn S2~n() to SlO.OnO and more per year. 




^Read What^ 

Others Have Done 



Am Earning S92 a Week 

After six months' succuss 
as a Travelins Salesman in 
a ijosition secured throujili 
your Employment Bureau, 
i am earninK ?''2 a week. 
P. \V. Broedel, 7J() Benedict 
Ave., Woodhaven, N. Y. 

Earned $S24 in Two Weeks 

I had never earned more 
than $60 a month. Last 
week I cleared and 
this week 5218. \'ou have 
done wonders for me. Geo. 
W. Kcarns. 107 Park Place. 
Oklahoma City. Oklahoma. 

Earned $6,500 Last Year 

I formerly earned S800 
as a clerk. Last year I 
earned $6,500 and was pro- 
moted to Sales Manager. 
Full credit due you. G. VV. 
Birmingham, 139 Bank St., 
Dayton, Ohio. 

Earns $375 in a Month 

For ten years I worked 
for a railroad. Was draw*- 
inK 575 a month when I 
left. You secured me my 
position. I have earned 
$.^75 in a month- Andrews 
St. Rockford, Illinois. 



You Can Become a Star Sales- 
man — Lot Me Prove it to You 

Let me send you my woMilcrfuI new book, "A Knight of the Grip," which tells about 
salesmanship in all its details. Let me tell you about the National Salesmen's Training 
Association and the special instructions which include every branch of selling and lessons 
on Lantiua^e and Persuasion, Memory Training. Retail Selling, Advertising, Direct by 
Mail Selling, etc. I want to show you how we have trained thousands of others. I'll show 
you success letters wc have received from hundreds of members. I'll show you what our 
Course includes and how it goes into every detail of Salesmanship from the ground up. 
covering Wholesale Houses, Specialty Houses. Retail Houses — how it covers every detail 
of the proposition, methods of distribution, territory covering, handling customers, personal 
efticieticy. etc. I'll tell you about our FrecEmployment Bureau, which constantly has on file 
more re«iiicsts for salesmen than we cnn possibly fiH. Gel all tlie facia by writing TODjVV. 

Write for IVIy New Booit FREE 

I want to send you niy new book, "A l<,r,iuiit oi' the (irip." which tells all about our sys- 
tem of Salesmanship Training and Employment Service, in which we liave specialized for 
more than twelve years It tells you jui^t what you want to know. If you are getting along 
slowly — if you are dissatisfied — if you want to earn big money instead of "peanut" wages, 
mail the coupon or a post card, or a letter for this free book now. Don't wait a minute. 
Do it right now. 




Address: 

NATIONAL SALESMEN'S 
TRAINING ASSOCIATION 

Dept. 15-C 

Chicago, Illinois, U. S. A. 



NATIONAL ULESMEN'S TRAINING ASSN., DeyL IM. CMun, III., U. S. A. 

With no obligation on my part please send me lull information about the X. S. 
T. A. Training and Employment Service. .Also a list showing lines of business 
with openings for salesmen. 

Name 

Street 

City 

State 
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Popular Science Monthly 



Why not be up to date and 
know the new words and how to 
pronounce them correctly ? Class 
yourself with those who know, 
with those who win success in ■ 
all lines of activity. 




liatsoTi 
straddle 
pup tent- 
drirnifire • 
ArcHibald 
escadrille 

ttiG Allies 

fourth arm 
camouflage 
no man's land 
Pact of London 
Neuve-Chapcllc 

cyclecar 
landautct 
crank case 
convertible 
brougham 
demountable 
motordrome 

Aviatik 
docolage 
air lane 
squadron 
Albatros 
backswepi 
empennaje 

AIRCRAFT 




Webster's New 
International 

DlCTIONART 

— "The Supreme Authority" — 
contains answers to questions 
about these new words and 
hundreds of thousands of 
other words. Where else is 
this informadon to be found? 
Get The Best. 

400.000 Word? and Phrases . 

2.700 Pages 6,000 Illustrations 
Wrilf for specimen pages, etc. Free 
pocket maps if you name Popular 
Science Monthly. 

G. & C. MERRIAM CO., 
Springfield, Mass., U. S. A. 

Gentlemen: Send specimens of Reg- 
ular and India-Paper. Illus.. Terms, 
etc., with free maps per Popular 
Science Monthly. 



Nome 

Address. 



IN FASCINATING NEW 

RAILROAD JOBS 

I-rani Ht lituiiw iit npnrr- liiim t'l t;ll » liitt-pn.v fa»i-in»- 
tiriit jol> US .sigiml KiueiiHtT. 'I he ilpinniKl i» grow iiir ilailv 
f(ir [tifii to iiiHtAll. suporvinw and iimi'i^iti MKiia' ^yn- 
tt'niM ami other iMrtfty ilovict** on railroaus everj wiicro 
tStmdy Pinl>loyriiciil . notxl minrii-e riiitil from Ihoitlurt. 

$2500 TO $5000 A YEAR ! 



SIGNAL FS^r" 
ENGINEERING 




Writ* for ValuabU 

FREE BOOK 

Juit wrii« a p4>*t-cMr<l <ir a l<-ttc^r 
NOW and (wk uit to »*nd yoM tmr 
han<t»(>nir ni-w t.oiik-ti4 pmuen. 
folly illnatratcd. le-lliniT all abmit 
thin wonilrrriil frofeitiiaii and tb« 
I'lK fay jf>l'!i fflwait'riR yi>u. Find 
■ nt haw yna '-an quii-kly qualifr in 
' iir Bpare limf. Iliin rr*at b.wk 
IS jibaoliit4-!v !■ KKE! Write for It 
:it "lire. Aii.lrrn 

DEPARTMENT OF SIBNALINO . 

Dept. 1203. IBIO Witson Av«, | 
CHICAGO. ILL. _ 



course 

in 

vccrct Service 



MORE Finger Print Experts are 
needed. Men who are masters of 
this profession are scarce. The 
demand for Finger Print Experts is 
great. As a special inducement we will 
give you free of charge our new easy 
reading course in Secret Service Intelli- 
gence if you act at once. 

Be a Finger Print Expert 



Build up a business on the basis of a 
trained brain. You can do it as a 
master of the Finger Print profession. 
There is crying need for Finger Print 
Experts right now and the demand for 
these trained men is Rrowing every day. 
A profession that offers wonderful op- 
portunities for advancement. Govern- 
ments, corporations, police depart- 
ments, institutions and individuals have 
constant use for these specially trained 
men. The work is fascinating and 

The Pay is Big! 

No special education is necessary, you 
can become a master of this profession 
by studying at home in your spare time. 
Expert Finger Print men travel all over 
the country solving mysteries that baffle 
all others. They are important men and 
highly regarded and envied by every one. 

Mail the Coupon 

Get full information about this great 
profession and our big offer of a free 
course in Secret Service Intelligence. 
The mastery of these two closely allied 
professions places a brilliant career 
within your grasp. Achievements that 
will immediately place the stamp of suc- 
cess upon you, are now possible. Send 
this coupon for full information NOW. 

University of Applied Science 



Desk 1203. 1772 WUton Are., Chicago 

Gontlemen: Without any oblijtatinn whatever apod me 
your aew FREE book od FioEor Priota and your oQer 
of a free cottrse In Secret Service iDtelticence. 



AMr&g 

Affe Occupation . 





Prt»f. 
Henry 
Dickao 
Principal 



The Ferrt t of husr 
nen mill pocial buc- 
a the ability 
to remember. 1 ean 
make your mind an infallible 
fUcsiiifit'd index from t^hirh you ran 
instantty select thoiiu;ht.M. factii. 
fifcrurt'S. namt'fl, faces. Enable-^ you 
to coflcentrate, develop serf • coatrol, 
overcome baahfwineea, Uilnk on irevr 
feet, atfdreas an audtenee. Maay. Sim[>lc. 
Thu iiinult of 20 years' ejtpericncf! do- 
TflopinjT mcmorifsof thoiiaands. 

rit^TaJaw booklet "Hnw k» 

riie lOaay K<-mcmber - and Cepy 
1«kt»d MeMerrTeal, hW h<iw U> obtain ray 

>ia i: tM,<.k. "How To ;:pt*k in I'ubUc.'* 



DicltMB ScbMl of Memory. 1929 He«r«* RMr.. ChM-a»» HL 



Learn Electricity 

IN3VIV»0P*THS 



neod of frtkinB from 1 to 4 
vt'iin* at Ani*'ricn'8 grAntoirt 
pmrtlru) iiistitutloo. Fiiie«t 
cijiiiinncnt . No books. No 
rla-«i*fd. All Individual insfrmc- 
fion. No pi»*'cittl odnrrtiinn 
noce^sarv. Day and even ins 
Bcbool. Op**n all vt-ar. Kutnr 
nny timo. Earn while yon learn. 
_ltto cntintp** in Oraftintf . Plumb- 
ln4 and Motion Picture Opi'ratlnit. 
Sand for free iif>..k miw. Hr siir« to st«'«- wVii. li l our^c Im/rt-vt. vu. 

COYNE TRADE AND ENGINEERING SCHOOL 
Dept. 3.1 3*^-51 E> Illinois St.. Chicago, lit 




Gov't Jobs 

Short hoars. Easy work." No atrtkes. No hard time*. 

htt.»iiy, lirftime t">«itiona, J76 to 1160 a month to 
start. (Juick iiromotion. 




1/ yoa are an AmerKu 



MEN IMMITEOI ^.^^^^ 

other wond/rful «]vsnta«-« offered by U. S. Government. Sid!^ 
ttimjiouiie. Internal Krvonutr Immlirration . asa 



- . -J Immlimttion , 

C:inal and other dicitiicn*. Prepare under 
■ &t;crft*ry Ex«niinfr. You can quaU?7. Writa 
id Hp^ml -JO I>ajr Olfer Nt»W. 

Fatten— Civil Sgrrirt Sch»ol, lO ftmn BMg., Rochoter, N.T. 



Kursl Ci 
f.'rfi.»T i 

KKKE BftOK. 




t won World** Firat PriM for boat 

Pen-nanaViip. Under HIV t-'nl.lrinrr 
become an e!((>ert penman. Am ■ ' 
Stiidrnta a.s inttnirtora in 
salartt'H. Jf wish t<. tnTcnii(- a 
OBj i will FRKK nne 

C. W. RANSOM. 488 Essex Bide.. 



Kansas CilT. Mo. 



2335 Grand Av«nu« 



STAMMER 

If you itammer attend no stammering tcbool till you 
get my big new FREE boolc and special rate. Largest 
and most successful school in the world curins all forma 
of defective speech by advanced naturaf method. 
Write to-day. 

North- Western School for Stammerers^ Inc 

Mi 1 wa ukee»Wi«* 

DOYOUUKETOURAW? 

Cartoonists ara wall paid 

We wdl not K'vp you any Kfojid priie if 
yoo answer tliia ail. N>>r will wv claim to 
miike you rii^h in a w^k. Hut if ynti are 
aitxiou.i to drvrl'ii) your talent with aatie- 
c^a^ifult-arl'-oniat .«i)>onranm«ke r»im«y, 
■end a copy t>r Ihin fioiur*. with H rertta 
(n atampa lor p<>rif«il<> nf cartnona aad 
■ample loBOoa [>latr , and l»t us •xplaiti. 

n. W. L EVANS SCHOOL OF rARTOONIW 

Sa.'i Ulir, Bid :- I I- ;lana. Ohw 




Learn Watch Repairing 

B« a watchmnkcr— 70U can lf*m thli prnHui.ktnMU ^^^^^ 



by mirreapiHiiicoca in a r*w weeks in ywr om 
by the l>e8elini Thart 8j«t«<n. Aftar jou conplrt* 
th« courae j<m will know a watch from A to K. Ton 
win know j'uil what the matter If and bow to ret>el: 

When you psdost* you will ba a praar 
watchmaker and r»T*ii-er anil compdeat to £11 
aay poeltton. I>o*itloa* focour graduaiM. 
Aak lot our tn* Book. 1 1 explalaa 
our tyatnn and termi. 

THE DeSELMS WATCH SCHOOL 

687PorrySt.. ATTICA. IND. 
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STAMMERING 

Complete uiid permanent cttre effected at Bogne Inititato. 

An Inslltuliun with nutlunalpatruiiuue. (urstanitnerers only. 
Founded 1901. Soienlific treatment— comhines training' of 
brain with speech organs. Strongly endorsed by medical 
profession. 70 page book with fulfparticulars, mailed free 
lo alls'.^mmererg. Addrv" 

tsCNJAMIN N. BOGUE. Preaident 

€€4 Bow Btilldlng. Indianapolis. Ind 

ComtCH, cartoon."?, conR 
merclal, newspaper und 
maRazlne lllustnitiDS. 
Piuitel eravon iH>rtr:ilt4 
and FasliTons. F.ara 
S2S to S200 a week. 
By our simple method 
your talent Is qutekly 
developed without Interferlne wfth present work. By Mall 
or Local ClaKses. The larfteHt practical art School In 
the world. Write for fult panlculars and list of successful 
pupil», lllustrnted prospectus, etc. Kadoracd by news- 
papers and magazines. 

A80OCUTED IBT STl'DIOS, 68 U, Flailroa Balldlar, Raw Terfc, II. tm 
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you never haB'a cHance! 

" Four years ago you and I worked at the same bench. We were bot/i discon- 
tented. Remember the noon we saw the International Correspondence Schools* 
advertisement? That woke me up. I realized that to get ahead I needed special \ 
training, and I decided to let the I. C. S. help me. When I marked the coupon : 
I asked you to sign with me. You said, 'Aw, forget it ! ' J 

"I made the most of my opportunity and have been climbing ever since. 
You had the same chance I had, but you turned it down. No, Jim, you can't 
expect more money until you've trained your- 
self to handle bigger work." 



' TtAR OUT HtfIC- 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7666, SCRAHiTON. PA. 
Explain, without obliifatlnur me, how I can qualify for the posi- 
tion, or In the subject, b^tfort which I mark X. 



There are lots of "Jims" in the world — in stores, fac- 
tories, offices, everywhere. Are you one of them? Wake 
up! Every time you see an I. C. S. coupon your chance 
is staring you in the face. Don't turn it down. 

Right now over one hundred thousand men are pre- 
paring themselves for bigger jobs and better pay through 
I. C. S. courses. 

You can join them and get in line for promotion. 
Mark and mail this coupon, and find out how. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7666, Scranton, Pa. 



KLECTKIOAL KfiGlNCCP. 
electric Lifchtingftcd Rallwa '• 
Electric Wiring 
Telegraph Engineer 
Telepboa* Work 
■EOHANIOAL BRGIIVrrB 
Mechanical Drafuman 
Machine Shop Prac::^e 
Too I maker 
Ga» Engine Operating 

I'lviL en«im:fii 

Surveying cntl Mapping 
tfHF. KOKELJAN o:*. RNMINKKU 

::tatio:,auv en ihekh 

M. rine EnHneer 
Sttl:> Draftsmen 
ARCHITECT 
Contractor c.ViA Builder 
Arcliitectural Draftaman 
Concrete Builder 
Structural Engineer 
PLmitlNG ANU liEA>IN« 
Sheet Metal Worker 
Textile Overseer or Supt. 
CHEMIST 
Mathemaiica 



SALESMANSHIP 

ADVERTISING 

Window Trimmer 

Show Card Writer 

Sign Painter 

Railroad Tralnmaa 

ILLUSTRAIING 

Cr.rtooning 

ni'CLTt:>i8 SfAXAGEMEira 

Private Secretary 

OOOKKELPbK 

StcnoKraphcr and Typiat 
_ C rt. Piihlic Accountant 
^ TKATHC MANAGER 
. riailway Accountant 
"Commercial Law 

GOOD ENCLJSH 

Teacher 

Common School Subiect-i 
Civil, SERVICE 
Railwnv Mail Clerk 
ACTOMOHILE OPEBATlNfl 
Aalo KfpBlrlnr 
Navigation IH ftpaalch 
A»Kltl'I.Tl'RE In Vr^Mk 
PoBltrr lUlilaB IG Italian 



Name 

Present 
Occupation- 
Street 

mnd No 



CanatUanM mail send thiM coupon to T-a«-«» 
ItUantoMoKoi CorramponcUnoe 3ohuoU. Ifuntreof, Camada 



Popular Science Monthly 



Finish This Story 
For Yourself 

The girl fiot $6 u week aiul 
was lonely. "PiKSy" — 
you can imagine his kind 
—was waiting downstairs. 
He knew where champaf^nc 
and music could be had. 
Hut that night she didn't 
BO. That was 1. n r d 
Kitchener's doing. 
But another night? 



\ 



0. Henry 

(12 Volumes) 



tells abjut it in thi; 
story, with that full 
knowledge of wome i. 
with that (rank facinR 
of sex. and that clean 
mind that has endeared 
him to the men and 
women of the land. 



To Thos* Who Ar« Quick 

JACK LONDON 
vi;,. Given Away 



Never was there an offer 'ike thii. \n, 
ooly do you set your 274 O Henry htorien , 
in 12 volumea at I«m thao other* p<«itl (oi 
one volume of the first edition. Imt you | 
Ket Jack I^tndon'a Works, fi hundtimie 
volumes — without pny'rs n r-eot. Vou get 17 volume 
parked with love and laughter — a l)iB »hplf full of hn 
fl<mie t>oi)k:». 

SHIPPED ON APPROVAL 

Wa will ship the two complete tets so thnt you ran look 
them over in your huin* and then dvoide whether or not 
yuu wi*h to buy. If you are not deliKhled with O. Henry 
and (ha free Jark Ixtndon nniify u.« and we will inko the 
nets back aa rheerfuMy m» we »ent them. How could any 
propEisitioD be mure fair' 



INSPECTION COUPON 



THE RITF.HNIUf: ITIILIS|||.\4; nV. n-20> I 

liO S>. hparborn M.. ChlenKo. III. 

I'iease ship me on approval »hp Works of O. Henry. 12 
volume.1. Kabrikoid binding. Rnid topn. AUo T* 
volume set of Jar>k London bound in silk cloth. If I 
keep the books I wilt pay you fl.fH) an fir-tt payment 
within 10 days afirr hooka are ref-eived and $3.00 per 
month uniil your uperial price of 920.00 for the (>. Henry 
Het only in paid, and it asreed I am to retain the Jack 
Ixindon Mt without rharce. If not natiNfactory I will 
notify you within 10 day.« and return (with meta to you ai 
Hoon a« you B<ve tno shippinc ioHtrurltoaa aa offered 
readern of Popular ^ciencf. 

JVamc 

Addrma 

Iiu» 'n»»» or Kmplo'ier 



Ridpath's 

History .h. World 



AT A BARGAIN 




4.000 Pages 
2.0nn Picturei 



We will name our Bargnin Prirt and ra»i/ terms of payment 
and tnai' (ree our ■'I2-paiTe beautiful uamplr pagm to all 
render* interested in our crvat ofTrr. A coupon for your 
convenience is prinitHj at ihelxttioni of thin advertisement. 
Tear off the coupon, write name and addretvi plainly and 
mail now before y«>u fornei it. Tho*e nets are brand 
new. beautifully bound in Fahrikoid bindinc- This ia 
your loMt opportuniti/ to buy liefor the pricr a"*» up. 



> 



FREE COUPON 



— < 



TTESTBRlf NEWSPAPER AKSOriATION (3-20) 
110 fia. Dearhera 81.. rbioKO. III. 

Please mail your ^t-pagt fret sample booklet of Ridpath'a 
Iliatoru of the Witrltt. c'mtaininR photoBravuren of Napoleon, 
Socratee. Cvaar and other sreat oharactem in titiftory, and 
write me full particular! of your tpeeiat ofer to Popular 
Science Monthlu readem. 



NAMB 

A DDR B SR. 



StopSnuffllind 



Sneezing, hawking, spitting and 
roughing. Why do you have catHtrh 
anyway? You were not born with 
catarrh — you rontraeted II. This 
nffoiwlve. unwhulcHonio, (IlKagreeable 
complaint fastened Itself uiwn you 
and grew. Nature In trying to pre- 
vent more serioiiH coiim'(|Urnce(* due 
to the ongpstion In vour body, DikIs 
an outlet for the accumulated waste, 
hy way of catarrh. Yuu cannot get 
rid of ii the way you are going— 
HprayH. lotions. nnufPng powders, 
drugs and medicines won't stop It. 
Yf>u know catarrh lead.-i to other 
troubles — Herlou'^ one-s — throat, lungs, 
atomach, Into^^ttnes — all become 
affected. You can never enjoy good 
health if you have catarrh; you 
won't be efTielent In anything as long 
as you have catarrh, and it detracts 
from your personality Ui bo hawking 
and snufllng around others. 

BUILD YOURSELF UP 

Be clean— Wholes'ime— -Hejilthv— 
Virile. C:o at it ihc right way- 
Nature's way: no drugs, no medicines, 
and you banish rauirrh from your 
system. Let me show you how by my 
method of health building, body de- 
•ireloplng. called 

STRONG FORTISM 

Iks practice never falls — it builds new tl.s8ue, gives 
brawn and mviscle.- Ir Invigorates he.art action, 
strengthens kidneys, and makes the bowels move by 
their {>wn imt\iral strength; It makes every organ In 
your b<Mly pulsate t4) he^ilth. Under this kind of lu- 
Iluciice. catarrh qtiits for good, so will <-on«tlpatlon. 
Indigestion, nervousness, palpitation, rupture, rheu- 
matism, weak heart, poor memory, physical we-;ikue»s, 
vital hiitses. short wind, and all sorta and kinds of ail- 
menta and dbtorders. 

ll you art; Ian alouC or too thin, flat cheated, or round abouldvred - 
^troiifrt'urttam will alter it. ll will make )ou 



renew ynuraeir 'Yt»tj want to be aUonK. h<.-althy— a virile man— yuu 
want to be all ihnt a man oucht to be and 1 can and will ahuw you 
bow to make yuuraelf tb« man that ia dvslrabtu fium every stand- 
point. 

Tell mc your ailment and aend three 2c atamp* fo curer Tna>llnii 
expenSBs and I will aend you my book " PromothtR Md Con- 
••rvatlon of Health, Strenslh, and M*ntal Cnersy ** wfiiten 

for your inlereat and wclfute. 

Lionel Strongfort H!:u",k%%l7^M 



ilSi Stronsfort InsUtut* 



NEWARK, N. I. 



NusicLessons 



?iAt Home 



A Complete Conservatory Course 

Rv Mnil ^""''^''ful home study music lessons under 
great American and European teachers. 
Endorsed by Padcrcwski. Master teachers guide and coach 
you. Lessons a marvel of simplicity and completeness. 

Any Instrument or Voice J^,'^^Srl1.'';"o5 

are intpristcd in — I'lano, Harmony. Voice Pnblic Sch<>o| 
Music, Viuiin. Cornet, Mandolin, Guitar. Banjo, or Kced 
Organ— and wc will aond our FKKK f^ATAI-OCi coveriny 
all mstrumental and vocal eourtiea. St-nd NOW 

UNIVERSITY EXTENSION CONSERVATORY 
61 82 6i«ffel-M]r«r»Bldff. Chicago. Illinois 



Copy this Sketch 

and let me see what you can 
do with it. Many newspaper 
artists earning $30,00 to 
$125.00 or more per week were 
trained by my course of per- 
sonal individual lessons by 
mail. PICTURE CHARTS 
make original drawing easy 
to learn. Send sketch of 
Uncle Sara with 6c in stamps 
for sample Picture Chart, lit-t^^V^^ 
of successful students, cx- 
amptes of their work and evidence 
can accomplish. Please slate your age. 

^X^lie Landon School 

of CARTOONING and ILLUSTRATING 
1251 Schofield BI.Ib. Cleveland, Ohio 

VVanted! 




what YOU 




Cf'<%«>A FIRST / Franklin Imlitute 
YEAR ^ 



D«pt. MllO 
ROCHESTER, N. V. 
Spring Examinations .Sirs:-S«nd ire at onr^. 

...IT. I A frr« of rhKrsi^, S«nDle spring 

Likely Everywhere ^ Raiiwuy Mail Exftm!nnti.m 
a quvationa, list of oih«r U. S. 

Common education a 

ec • * V and frM book dvscrtbirut Ihem. 

sufficient. ^ ' 

LIFE JOB / 

/ AMrrs, MllO 




You Need 

Whatever Your Calling 

The wonderful thinfl about K. I. Short* 
hand is the way It helps people In all walks 
of life. Enfiineers, chemisits. contractors, clerks, 
mechanics, professional men and women, and 
farmers, have learned K, I. Shorthand and are 
enthusiastic in its praise. At last you can learn 
shorthand so quickly and so Inexpensively 
that it is worth your while. 

This new. amazingly simple stenography 
will enable you to put down conversations 
rapidly as spoken, take messages verbatim, 
record board-meeting facts, jot down business- 
Kettins ideas, and stand ready to help you every 
time an\'thing important must be written down 
fully and instantly. You do not have to study 
months to do this. Just five evenings at home 
is all that is necessary. Greater speed comes 
fiulckly with practice. 

Learn in 5 
Evenings 

K. I. Shorthand Is the Ideal system for 
stenog^raphers or secretaries. You can pre- 
pare yourself for a position in weeks as com- 
pared to months by the old-fashioned systems 
— there is so much less to learn and remember. 
It is the nio^t practical, concise and readable 
system In the world. Notes years old can 
be transcribed as readily as when fresh — just 
like longhand. 

30 DAYS* APPROVAL 

Do not doubt for a minute that you can 
learn K. I. Shorthand in five evenings 

even thouKh you may not know the first thing 
about stenography. It is not a bit remarkable 
for anyone to learn all the lessons in the system 
that guiGk4^'.- 

Why-put in months of grinding study at some 
difficult old-fashioned system? Save Time I 
Save Money! Li-arn K. I. Shorthand, the new 
easy-as-A'B-C method of speed writing. 

The cost of the course is lower than It 
has ever been possible to purchase a sten- 
ographic education. Everyone can afford 
it. K. I. Shorthand is used in Government 
Civil Service positions and courts as well as 
public corporations and private businesses. 

Si mpllf led K. I . Shorthand dispenses 
with all special positions, light and heavy 
shading and other confusing and speed-retard- 
ing rules of old systems. You will be delighted. 

TRY 2 LESSONS FREE 

You learn K, f. Shorthand 
in your own home by our 
mall tuition course. The 

lessons are fascinating. Ex- 
perts guide you in quickly 
acriuiring proficiency. Send 
for two free lessons and 
complete information. You 
may then continue the 
entire course on a month's 
approval. 

Here is a complete course 
—not merely a text-book. 
Remember, there is no system 
lo compare with K. I. Shorthand in brevity and 
practicability — and no course giving corre- 
spondence instruction obtainable at anything 
like our price. • 

We give you a positive guarantee that 
vou can learn or no cost to you. King 
Institute is incorporated in New York State 
$100,000.00 authorized capital. Mail the 
coupon or write a letter asking for free lessons 
and complete information. Be sure to mention 
"Popular J^cience Monthly." 

KING INSTITUTE, inc 

East 32d Street. New York, N. Y. 
or 8 S. Wabash Avenue, Chicago, III. 

Please send me the first two lessons in K. I. 
Shorthand FREE, also fuU information. 




"Go ahead.' I'm 
iifiUn-i It In K. 
J. shorthand." 



Name . . 
Address . 
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Personal 
Message 

From E. J. Sweeney 

I want to announce for 1920 
the most important development 



COME TO THE SWEENEY SCHOOL OF 
Auto, Tractor and Aviation Mechanics 
if you really wish to be a trained Expert and 
to work on the most modern machinery 



in mechanical training that I be- 
lieve has ever been offered to young 
men. 

We have added to our already mag- 
nificent ecjuipment the famous I-iberly 
Motor, the llall-Scott Motor, the Sturle- 
vant, an:! tli;- I lispano-Suiza Motor. 

As you know, these famous and enormous- 
ly expensi\e motors were used by the United 
States Government in aviation service. 

You have all heard about the Liberty Motor. 
This is a twelve-cylinder V type with overhead 
valves and overhead cam shaft. It lievelcps 
4^0 horst' power and weighs 890 pounds. The 
Liberty Motor consumes 36 gallons of gasoline 



1- At TS .VBOIIT THE 
SWEENEY S« UOOI_ 

(July automobili' sellout 
ill I tic world uwliiiiK 
l.ilKTty Motor. II all- 
Scott. Ilisiiano- S u i z :i . 
and other government 
equipment. 

Over 51.000.000 ac- 
iii:illy invested ; c(niii>- 
nieni alone worth over 
f.iOO,000. 

(Iver 1.200 students 
and 30.000 graduates. 

250 instructors and 
employes with monthly 
pay roll oi JJO.ODO. 

Free medical inspec- 
tion. No extra charges. 
.\bsDlulely clean and 
moral surroundings- 




per hour on open throttle and 1^4 gallons of 
oil per hour. 

Now you cannot be a first class mechanic 
without being able to handle this motor, and 
at no other automobile school in the world can 
you find it but at Sweeney's. 

But the Liberty is not all the new aviation 
equipment we offer for your instruction. 

There is the Hall-Scott Six, the Sturlevant Eight, that 
develops 200 horse power, and also the famous Hispano-Suiz;i, 
120 horsj power with 1450 R. 1'. M. 

How many of the best mechanics in your states know anything 
more than the names of these motors? Vet each and every 
Swcen;!y student w-orks on tliese latest models until he knows 
them backward and forward. 

It is this sort of work by the "Sweeney System of Practiail Experience 
that turns out real experts — men in demand for big jobs at big salaries. 

It's the First Step That Counts 

"Make tliat step in tlii.* ri;;ht 'lireciion. Come to the recognized 
leader. I want every ymin;: man mechanically inclined to make 
a real start this year. Begin today by sendinR for my big. 
free catalog, ^"o^ don't need any previous experience, 
any education, because we use tools, not books. In fact 
I have a wonderful testimonial from a deaf and dumb 
student whom I traitietl in eixlit weeks. By Hcnding 
for my book, you ircur no oblication. you simply 
(jivf yourself llic opporiunityof invcs- 
tiKatiuR ilie wniiilfr'ul T^ossibilities the 
autnmoti\-t' -incr- \-<iu. 

say It Is the greitrst op?ortMlly In tiiiwirld ti- 
iil. Md my frsi book tells all about it. So mil tke 
COipon NOW anil {it the FACTS. " 

EMORY J. SWEENEY. 

Pretident 



THE SWEENEY SYSTEM 

cannot be obtained anywhere else, just 
as Sweeney's Equipment cannot be 
duplicated any place else. Learn how 
to repair or make any piece of machinery 
by doing the work with your own hands 
under the personal instruction of experts. 
Train hand and eye and brain together 
until you do the job right. This is the 
celebrated Sweeney System that has 
turned out over 30,000 graduates and 
which was approved by the 
United States Government in 
sending me 5,000 men to train 
for army mechanical service. 
The idea that has built a Mil- 
lion Dollar Trade School and 
made thousands of 
men a success 
in life. 




~^ j 759 SWF EN EY Bl DG KANSAS C ITY, M O 



COUPON. 

Emory J. Sweeney, President, 

7.5!> Sweeney Bldg., K 'US s City, Mo. 

Send me free your 7'2-pai;e catalog 
and Sweeney '-chool .News and tell me 
of the opportunities m the auto and 
Ir. ctcr business. 

\A\!E ..'y.,... 

.ADDRESS.. 



£1 



Popular Science MotUhly 





Did it ever occur to you that all salaries are paid on a C. 0. D. basis — 
cash on delivery? It is the only plan on which salaries can be figured, 
otherwise business would be very uncertain. 

A man who is only worth $25 a week cannot expect more until he can 
deliver more. The man who can deliver service worth $75 or $100 a 
week to the boss expects it — and gets it. 

To the fellow who has never stopped to think the matter over it must seem that 
the men who draw big pay are either "lucky" or have a "pull." Nothing is 
further from the truth, for "luck" and "pull" cut no ice on any payroll. 

The amount on your pay check represents in cold figures just how much you are 
worth on the market — how much you know and how much you can deliver. 

The men who are at the top of the payroll are there because they fitted them- 
selves to deliver the service they are drawing big pay for. This is all you 
have to do to increase your pay. 

American School of Correspondence 

Dept. G-753, Chicago 



RAISE YOUR 
OWN PAY 



You can raise your own pay by in- 
creasing your delivery of service. 
You can easily do it — just as thou- 
sands of American School students 
have done — by devoting a part of your 
spare time to practical training. One 
hour after supper each night will do. 

Employers won't show workers how to deliver more— but they are willing to and 
do pay real money to those who know how to deliver a maximum of service. 

We know we can increase your delivery and are willing to guarantee oar serv- 
ice to tatitfy you or we will refund your money in fall. Take ten lessons be- 
fore deciding whether you wish to continue. You risk nothing, so let us know 
in the Coupon in which line you want to deliver more — and earn more. 




TI?AINING-TIIf; KEY TO SUCCESS 



I'Icasp tell me how I can i 
for t)iL> position marker 

..High School Graduate 

. Automobile En>fint.*er 

..Automobik- Kepairizian 
. Airplane Mechanic ..... 

..Klectrical Engineer 

..Electric Light and Power 

Superintendent 

..Hydroelectric Enirineer 

..Architect 

..Building Contractor 

..('ivil. Engineer 

..Structural Engineer 

..Mechanical Engineer 
..Shop Snperintendent 
..Steam Engineer 
..Draftsman and Deslflnicr 
..Photoplay Writer 



(ualify 
X. 



..Foreman's Traimn? Course 



.Business Manager 
.Cert. Public Accountant 
Accountant and Auditor 
.Bookkeeper 
Stenographer 
Fire Insurance Expert 
Sanitary Eng'ineer 
Master Plumber 
Heating and Ventilatfns 

Engineer 
.Gen'l Education Couraea 
-Com. School Branches 
-Lawyer 

.Telephone Engineer 
Western Union Courtea 
.Wirelefw Operator 
Employment Manager 



atarial 
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PELMANISM is able to guaran- 
tee advancement anci increased 
incomes for the very simple reason 
that it gives workers the qualities 
that employers arc hoping for and 
searching for. Salary is no longer the 
determining consideration: the main 
thing is intelligent service. 

One of the country's greatest exec- 
utives speaking recently to the writer, 
made this statement: 

"For every efficient man or woman, 
there are ninety-nine inetTicients. Sten- 
ographers who listen with one car only 
secretaries who can't remember, clerks 
who keep their eyes on the clock, depart- 
ment heads who are afraid to make de- 
cisions of their own, superintendents ut- 
terly la<;king in initiative and originality 
— nearly all of them a wool-gathering lot 
without ability to concentrate on any- 
thing but quitting time. -Not one in a 
hundred with any real interest in their 
work beyond doing as little as they can 
for the money they get." 

The same complaint comes from 
the trades and professions. Careless- 
ness, laziness, and indifference, instead 
of intelligent enthusiasm, driving 
purpose, and quick thinking. A will- 
ingness to "stay put" instead of the eager 
ambition that fairly begs for new oppor- 
tunities and larger responsibilities. As a 
result, employers of ever>' kind are the 
hunters today, scouring the country in search 
of men and women who can "deliver the 
goods." 

The Master Words of 
Modern Life 

INITIATIVE! Imagination! Personality! 
Good judgment ! Originality! These are 
the master words of modern life, and it is 
precisely these qualities that Pelmanism de- 
velops, strengthens, and directs. It opens 
your mind for inspection, letting you see 
w.herein you are strong, wherein you are 
weak; and, even as it adds to strength, so 
does it correct weakness. 

Where the average employer makes a mis- 
take is in assuming that inefficiency is willful 
and premeditated. He is convinced that his 
employees do not want to give good service 
and to have real interest in advancement. 
This is true in very few cases. The general 
run of working men and women ha\e no de- 
sire to cheat, most of them have their hopes 
of holding places of p<jwer and distinction, 
and all of them want to earn more money. 
The trouble is thai they express themselves in 
day-dreams and not in action. 

V\Tien analyzed, this is seen to be a mis- 
fortune, not a fault. How can they listen 
when they h ive never been taught concentra- 
tion ? How can they have initiative and orig- 
inality, when our educational system tries its 
best to turn pupils into p.irrotsand have them 
all uniform in type? How can tliev have pur- 
pose, and hold to it, when our life ignores the 
fundamental truth that the human mind has 
got to be exercised in order to he fit and stay 
fit? As a matter of fact, the majority of 
workers are doomed to day-dreams because 
their training, or lack of it, has robbed them 
of their mental teeth. They can't take hold 
and hang on. The mind, unused to continued 
effort, tires quickly and jumps from one thing 
to another like a grasshopper. 




GEORGE CREEL 

Pelmanism Trains the Mind 

PI-^1..MAX1SM does the sim|)le, obvious 
thing. First of all, it leaches self-realiza- 
tion. Wry few people really know them- 
selves. They imagine they are this or that, 
and blunder through life the victims of their 
own ignorance. In the second place, Pelman- 
ism trains the min<l, exercising it scientifically, 
meeting its new strengths with new tests, 
until, at the end, there is [)erfect balance, full 
power, and an amazing endurance. 

Another great mistake, and one made 
generally, is the assumption that business 
is a purely mechanical process. 

There is, on everv' hand, a general, well- 
grounded belief that business aills for the 
hard qualities, not the fine ones — that it is a 
thing of routine, not a drama of inspiration. 

.\s a matter of fact, modern business is an 
organization as interesting as it is vast, and 
its operations make steady and imperative de- 
mands upon every mental quality. Not a day 
passes that its generals, captains, and cor- 
porals are not called upon to bring the 
functions of the mind into instant operation 
at high pressure. Routine efficiency is not 
enough . 

The call is for the (juick, leaping brain that 
is able to create Ideas, to find fresh \iew- 
points, to make decisions as logical as they 
are swift, and to manufacture oi)portunities, 
instead of waiting for thcin. Imagination, 
couiage and resourcefulness are as much 
tangible assets as stocks and bonds, for busi- 
ness today is not a "church social," but a 
battle. 

Pelmanism Develops Business 
Potter 

BUSI.NESS is the Great American Ro- 
miincc. It is business that has harnessed 
the stre.im, tunneled the mountain and 
the river, turned deserts into orchards, and 
made the United States the world power in 
one hundred and foily-lhree years. It calls 
for the best and it deserves the best. It is this 
best that Pelmanism develops, trains, and 
directs. 

Business needs the whole mind, not just 
part of it. It is often the case that a man of . 
vision, forethought, initiative, resource, cour- 
age, and confidence is forced to confess that 
he has "no head for detail." On the other 
hand, masters of detail "fall down" when the 
big problem comes along. 

S8 



The fault in each case is an incompletely 
developed mind, a mind which has been de- 
veloped on one side but not on the other. 

The Pelmanist finds no difficulty in assim- 
ilating detail and he rises supreme when big 
issues confront him. His training gives him 
the Ixilanced mind, the alert mind, the mind 
that is rcceptive and responsive. .And that is 
just the type of mind which achieves success 
with almost miraculous ease while other men 
lag behind, i)uzzled, confused, and inert. 

Go Forward or Go Back 

THE appeal of Pelmanism is neither nar- 
row nor specialized. The beginner will 
find the secret of promotion in it. The 
veteran "job holder" will get fronu.it nevy 
courage, self-confidence, and a resourcefulness 
that will lift him above his fears and out of 
his ruts. E.xccutive heads will discover that 
Pelmanism takes up "mental slack," tones up 
the mind processes, and acts as a tonic to 
vision, decision, and imagination. Business 
permits no stand still. Those who do not go 
forward commence to drop back. 

This great course comes at a great time. 
Never before in the history of Atiierican busi- 
ness were such chances open to intelligent 
ambition. Old barriers are down, the gates 
of success swing wide, and the ranks of the 
country's workers are being combed for the 
"right sort." 

(Signed) George Creel. 



Make Yourself That 
"Right Sort" ! 

MAKE yourself a Pelmanist. Do for 
yourself what 4Ckj,ooo other men and 
women have done — put yourself in 
a mental position not alone to grasp oppor- 
tunity when it comes, but to make oppor- 
tunity come to you. 

Pelmanism is neither an experiment nor a 
theory. It has stood the test of twenty years. 
Its students are in even,- countrj' in the world. 
Its benefits are attested by hundreds of thou- 
sands of men and women in all walks and 
conditions of life. 

Pelmanism is taught entirely by corre- 
spondence. There are tweh'e lessons — twelve 
"Little Gray Books." The course can be 
completed in three to twelve months, de- 
pentling entirely upon the amount of time 
devoted to study. Half an hour daily will 
enable the student to finish in three months. 

Send for "Mind and Memory" 
Today 

THE booklet is free. Fill out and mail 
the coupon ora postcard — toda> — now — 
before you forget it. Take your first 
lesson in the rudiments of Pelmanism — don't 
procrastinate — decide to do a thing and then 
do it — now, not later. Write to Pelman In- 
stitute of America, Suite 325, 505 Fifth 
A\eiuie, New \'ork. 



' PEI-MAN IXSTITUTE OF AMMRICA. 

I Sulle323. .WIS Fifth Avenue. Xcw York, N. Y. 

I Please send me. without ol>Ilgatlon. your free booklet 
•'Mlml and Memor> ." 



j Njuns..^ 

I AddreoB 



All corrntpondence strictly confidential. Pop.Scl.Mdi. 
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WHITE OWL 

9%rl 





Value ! 

With prices climbing it's a 
relief to know that it is still 
possible to get so fine a cigar 
as White Owl at a reason- 
able cost. 

No doubt you already know 
why there is such good value 
in the White Owl. The to- 
bacco is of fine character 
and is very carefully cured 
by experts. 

The long Invincible shape 
with its tapering end, gives 
the White Owl the appear- 
ance of a much more expen- 
sive cigar. 

In addition, White Owl 
benefits from the great re- 
sources and long experience 
of the General Cigar Co., 
Inc. This fact alone guaran- 
tees you good value. If you 
are looking for good value, 
we recommend White Owl, 
a mild, fragrant cigar. 

DEPENDABLE CIGARS 

119 West 40th Street 
New York City 
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A Flying-Boat that Sheds Its Wings 

Changing from bird to fish if compelled to alight at sea 



WHEN you fly to New York from 
England across the Atlantic 
ocean, everything depends on 
the engines. So long as they run you 
skim the clouds in safety. If they 
stop, down you must glide to the sea. 
Motion is the secret of an airplane 
flight — incessant motion. 

Do you remember Hawker's mishap? 
Do you remember how nearly he lost 
his life in a heavy sea, because a 



ton COOt-PlT 
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To shed the wings the pilot in the rear cockpit disconnects 
the rudder wires, pulls up the wing controls and pilot's 
seat to a position above deck, and climbs to a position of 
safety. The observer forward unfastens the holding bolts 
and the wind from the propellers blows the wings overboard 



passing tramp steamer found it diffi- 
cult to reach him? To be sure, his 
was a land machine — doomed if ever 
it was compelled to alight on the 
heaving billows. 

The transatlantic airplane of the 
future will probably be a flying-boat. 
If its engines fail, it will alight on the 
surface of the water and float. The 
wings will then become a handicap, 
particularly in a storm. A sailing ship 
, in a storm scuds along, 

either close reefed 
or under bare poles. 
The enormous expanse 
of wing of a flying-boat 
as it floats may imperil 
thepassengers. Whynot 
shed them altogether? 
That is the solution pro- 
posed by Mr. Glenn H. 
Curtiss and one of his 
engineers, Mr. William 
L. Gilmore. 

Examine the accom- 
panying drawings and 
you will see how Mr. 



Curtiss and Mr. Gilmore could rid a 
flying-boat of its useless wings. 

In the first place, there is a very 
staunch, seaworthy hull, provided with 
bulkheads and water-tight compart- 
ments. In that hull an engine is 
mounted which drives aerial propel- 
lers; there is also an auxiliary engine, 
which drives a water propeller. 

The wing structure to be shed con- 
sists of a triplane, secured to the back 
of the hull by means of a sadflle. Full 
a lever and the saddle is relet sed so 
that the wings and outrigged tail 
(supported from the wing cell only) 
slides back on rails from the stern c£ 
the boat. 

The wings are to be shed with the 
aid of the aerial propellers. But sup- 
pose the engine is dead? The virgs 
can nevertheless slide back because cf 
the inclination of the trackway 2nd 
the propulsive effort derived through 
the water propeller. The wind liter- 
ally blows the entire wing structure 
away when it is released, leaving the 
boat free to ride the storm. 
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This 
then 



dredge sucks up coal Irom the bottom of the river; 
the coal is thrown through a screen cn to a coal-boat 



The flat coal-boat is slid in between two floats having a chain-and-bucket elevator; 
the coal is carried to a storage bin above and fed to a belt conveyer running to shore 

Mining Coal from the Bottom of a River 

IN the anthracite coal regions 
of Pennsylvania, a great deal 
of fine coal from the culm banks 
is washecf down the streams at 
times of flood, forming exten- 
sive beds of coal. This fine 
coal can, with modern methods 
of combustion, be used very 
satisfactorily in steam plants. 

Along the Susquehanna River 
coal fleets are very much in evi- 
dence; long flat boats with stern 
wheels, for navigating the shal- 
low waters, move the dredges 
and coal-boats. Each dredge, 
as shown in the illustration at 
the right, is equipped with a 
horizontal engine and boiler which 
drives a rotary pump that sucks 
the coal up from the bottom of the 
river. 

The coal is discharged against a 
screen through which the water and 
most of the sand passes, and is then 
dropped into a coal-boat tied along- 
side. The engine also drives a wind- 
lass at the bow of the dredge, which 
slowly winds up the long anchor rope 
so as to drag the head of the suction 
pipe slowly over the bed of coal. 

When the coal-boat is taken to 
shore, it is unloaded by a chain-and- 
bucket elevator with a feeder at the 
lower end. This feeder sweeps up 
the coal across practically the whole 
width of the boat, so that very little 
is left to be cleaned up by hand. 
The machine will unload the coal at 
the rate of a ton a minute. 

The elevator delivers the coal to 
an overhead steel storage bin from 

which it is fed to a belt conveyer ' J^" pours from the 

+^ 1 furnace to a large bucket which 

running over to shore. tilts the liquid into a smaller one 
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A Hook that Holds the 
Solder-Pot Securely 



I -I linemen who were occupied 
with a soldering job. The next 
moment the solder-pot upset, and 
the man who was holding it nar- 
rowly escaped a bad burn. 

William Nieswinter, a foreman 
in the employ of the Common- 
wealth Edison Company of Chi- 
cago, saw this incident happen so 
often thrt he devised the safety 
pot-hook shown in the picture. 
The hook part is made in the 
form of a spiral. The weight 
of the pot carries the bale to the 
bottom turn, and once there it 
cannot 
possibly 
slip off. It 
makes one 
and a half 
turns in 
descend- 
ing the 
spiral. 

The in- 
v e n t i o n 
won a prize. 



. StCURITY 

BALE ^1O0^ 




This safety-first pot-hook is 
designed to prevent bums 
from overturned solder-pots 




The New Iron Bucket 

WHICH is the most efficient way 
of getting molten iron from 
the furnace into molds? Many ways 
have been tried, but few survive. 
One of the chosen few is illustrated at 
the left. A small part of the bottom 
of the furnace drops out and the iron 
pours into a large bucket beneath it. 

The bucket is mounted on a shaft 
that can be made to revolve; thus the 
bucket is easily tilted. A small 
bucket is placed in front of the large 
one and the iron is poured from the 
large to the small. The men carry 
away the small bucket, fill the molds 
from it, and by the time they get 
back the large bucket is full again. 
Two men are thus able to fill the 
molds rapidly and the process is 
continuous. 

In most furnaces, when the bucket 
is full the flow must be turned off 
until another empty bucket is placed 
under the spout. 
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Advertisements on a Water-Wheel 

THE water-wheel has gone into the advertising business 
and finds the work much easier than furnishing pow- 
er to machinery. Advertisements are painted on both sides 
of each blade. The wheel turns over — propelled by the 
current of the river — and the wet advertisements shimmer 
forth in turn, so that all who pass may read. 

Four posts are driven into the river-bed, and the water- 
wheel is mounted on and above them so that the tips of 
the blades dip into the water. If the current of the river 

is swift, a friction 
brake is used to con- 
trol the speed of the 
wheel. 





Advertisements 
are painted | on 
both sides of the 
four tin blades of 
this water-wheel, 
which attracts considerable 
attention from passers-by 

Wire Your Bathrobe and Keep Well 

"TT'S cold!" you chatter as you come home worn out 
X from a hard day's work. What you need is invigorating 
treatment, and you may easily obtain it by putting on an 
electrically heated bathrobe. 

Such a robe has copper wire woven in with the cloth so 
that no two sections touch each other, thus preventing 
short circuit when the wire is connected to an electric 
circuit. The bathrobe is provided with a thermostat for 
regulating the temperature. 

The bathrobe is the invention of Mr. Charles Cann, of Salt 
Lake City, Utah. It also comes in the form of a blanket. Mr. 
Cann invented the device in an attempt to cure his wife 
of rheumatism; and he tells us that it was a great success. 



The end of a concrete chute is mounted on a bicycle 
so that it can be pushed -into any position desired 

A Concrete Chute on a Bicycle. 

A CONCRETE chute goes for a bicycle ride! Sounds 
strange, doesn't it? But consider the problems with 
which a concrete chute is confronted. It must move its 
delivery end from place to place as the work progresses. 
Why not use a bicycle for the job? 

This scheme was put into effect in the construction of the 
Gibraltar dam, near Santa Barbara, Cal. The two wheels 
were taken from an old buggy and were mounted on a frame 
made up of scrap iron and odd pieces of old pipe. The chute 
was fastened to the frame. The wheels were bolted so that 
they could be turned in any direction desired. 

When the workmen wished to 
move the chute they simply 
turned the wheels to suit 
and pushed the bicycle by 
hand. 




SOFT WBRER 
■ SUCTION DISK 




Refractory watch- cases 
yield to this form of persua- 
sion in short order. A vacu- 
um cup affords a good grip 




This bathrobe is wired; by connecting 
the wires with an electric socket you 
will find yourself greatly invigorated 
as the electricity warms your blood 



She suffers from rheumatism, but 
expects to be cured soon, for she 
is wrapped in an electrified blanket; 
the wires are carefully woven in 
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A Vacuum Cup to Open 
Tight Watch-Cases 

"OAY, Tom, can you open this 
O watch-case? It's stuck tight." It 
was a repair man at a watchmaker's 
who spoke. A screw-back case was 
stuck and he could not get a grip on it 
with his hand. 

To cope with cases like this a vacuum 
cup has been invented by Hugh C. 
Danner, of Martinsburg, W. Va. It is 
reproduced above. 

The cup is made of soft rubber, 
and has a roughened grip around its 
upper rim. To open a watch, the 
rubber opener is pressed against the 
back of the case. By pressing in 
the top . of the cup a partial vacuum 
is created,_ which causes it to adhere 
strongly. In this way an excellent 
grip is afforded and the case can then 
be unscrewed without any further 
trouble. 
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Fighting Fire Under Water 

Water, water everywhere, but never a drop to put 
out the fire that threatened the lives of two divers 

By Francis Arnold Collins 



FEW firemen have ever faced so 
appalling a danger as did the 
deep-sea divers who found them- 
selves trapped far below the surface of 
the water in a burning wreck. The 
submerged hull in which they worked 
was filled with compressed air and the 
abundance of oxygen made the flames 
spread with abnormal rapidity. Though 
they were literally buried under water, 
there was no time to wrench open the 
hull and let it in. Should they abandon 
the job? 

From the first the work of salving 
the wreck had proved extremely diffi- 
cult. The ship had gone down in 
quiet but deep water, and every effort 
to raise her with pontoons had failed. 
It was finally decided to close her hold 
and some of the superstructure and to 
blow out the water by compressed air. 

The ship had been injured in a lower 
section of the hull and the work of 
plugging her hold was less difficult 
than might be imagined. Like a bottle 
upside down in the water, it didn't 
matter so much if there were a small 
hole or two in the lower side — the 
water would enter only a little way. 
But the holes in the top would let out 
any air forced in and Cause the trouble. 

Several days had been spent inserting 
strips of oakum in the openings to stop 
the leaks and make the upper sides 
air-tight. Finally the air-pumps were 
started. Several hours of pumping, how- 
ever, failed to bring up the sunken ship. 

"She leaks," decided old Bill An- 
drews, veteran at the pumps. "The 
water's gone out of them upper cabins 
all right, but when the air gets to 
pushin' the water on down into the 
hold, and out the bottom of the ship — 
why, one of them cabins is leakin' air 
just enough that the pressure keeps 
goin' down and the water don't back 
out only so far. We can't raise the 
ship unless all the water goes out. 
Them leaks is got to be fixed." 

This statement, though ungrammati- 
cal, was entirely correct. Two experi- 
enced divers were selected to go down 
into the air-chamber and investigate. 
They wore full diving-suits. 

The divers reached the hull in safety, 
made their way through the hole in the 
bottom and up into the superstructure 
to the point where the air had driven 
the water out. Candles were lighted 
and they started on their tour of inspec- 
tion. The tiny flame was needed not 
so much for illumination as to show the 
presence of a current of air. If a leak 
had sprung in one of the cracks, then 
when the candle was held near it the 
flame would blow the way the air was 



going — out the leak, and would in- 
dicate at a glance the location of 
the leak. 

Clumping laboriously around in 
their leaden-weighted shoes and 
heavy suits, the men moved for- 
ward, holding the candles to the 
cracks. Slowly and cautiously they 
worked, for no one knew better 
than they that the air-chamber, 
far below the surface of the water, 
was ripe for a bad fire. The 
compressed air had dried out the 
inflammable materials. An enor- 
mous amount of oakum had been 
used in filling the seams, and the 
ragged ends of oakum are highly 
inflammable. Once started, a fire 
under such conditions would spread 
with rapidity. Even under ordinary 
air-pressure the oakum would quickly 
fan the merest spark into a blaze. 

Suddenly a draft of escaping air 
caught the flame of the candle ahead. 
Before the diver could draw back, it 
had leaped to a frayed end of oakum 
several inches away. 

"Fire!" 

The worst had happened. There 
were tons of water above, below, and 
all around, but no time to wrench open 
some part of the roof or sides of the 
cabin and let it in. The 
flames were spreading with 
terrifying speed. Without 
thought of self, the men, 
driven to the most primitive 
method of defense, tried to 
beat out the fire with their 
heavy mits. Had they 
forgotten in their excite- 
ment another danger 
that threatened? The 
smallest hole burn- 
ed through the air- 
tight gloves 
meant certain 
death — suffoca- 
tion from the 
smoke that 
would pour in- 
to the inflated 
suits, or death 
by drowning 
should they at- 
tempt to leave 
the air-chamber. 
And still the 
fought, inviting 
death at every blow 

The dark chamber was 
lighted only by the fitful 
flames of the burning 
oakum. The heavy div- 
ing-suits made the work 
extremely difficult. The 
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Clad in heavy, clumsy 
diving-suits, the men 
were sent down . to 
search for the air leak 
in the sunken hull 



Suddenly a draft of 
escaping air caught 
the flame of the 
foremost candle, and 
before the diver 
could draw back, it 
had leaped to a 
frayed end of oakum 
movements of several inches away 
hand and foot 

were slowed down by the weight. A 
blow that would beat out a flame in an 
ordinary atmosphere would not suffice 
here. Desperately they pounded and 
stamped, working like men in a night- 
mare who try to escape from peril but 
are held back by an invisible force. 
Bit by bit they gained on the swift, 
fierce flames, which were fed by the 
light oily oakum and the excess of 
oxygen in the air. At last pluck won. 

Under the frantic slapping 
and .slumping the last spark 
smoldered out. 

Then only did the divers 
think of retreat. Their 
gloves, though badly singed, 
were fortunately intact. 
Slowly they retraced their 
steps through the dark 
winding passages, until 
they reached the free 
water. With a jerk, 
they signaled to be 
drawn up. 

As they crawl- 
ed over the rail 
of the ship 
above, a strong 
smell of burnt 
rubber still ling- 
ered about them. 
Once safe above 
the ground, or 
rather the water, 
they sat down for 
a quiet smoke. Old 
Bill Andrews labored 
up a hatchway. 
"Hello, what's up?" says 
he, hunting for his favorite 
oilcan. 

"We are," was the la- 
conic reply, "and if you 
don't mind we'll stay up." 



Ci 



They Faced Death by Fire at the Bottom of the Sea 



The hull of the sunken ship was filled with compressed 
air, and the abundance of oxygen made the flames spread 
with appalling rapidity. Though they were entirely sur- 
rounded by water, there was no time to break through 
the roof or sides of the cabin. But the men would not 



desert their job. Weighed down by their clumsy div- 
ing-suits, which made every slightest movement an 
effort, they fought back the flames with their hands. 
One small hole burned through their inflated rubber 
suits meant death by either suffocation or drowning 
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How to Earn a Living 

If you don't like your job, 
why not try one of these? 

Pliutogrnphs © Press llhistrntinR St'i^'ico 



This man has mounted a telescope in Battery Park, 
New York, and he charges five cents a look. By day 
the people look at the sun and by night at the moon 





From street to street he travels with his merry-go-round, charg- 
ing one or two cents a ride; the children ride the small horses 
that go round and round while a tin-panny piano plays a tune 




He whistles for a liv- 
ing; yes, he really does. 
And when you hear 
the birdlike tune you 
promptly buy one of his 
whistles. He stands 
on a crowded comer 
and works industri- 
ously all the day long 



"Umbrellas to ipcnd!" 
This man shouts 
through the streets 
while he carries on his 
back the mending- 
machine. His cus- 
tomers are many, for 
umbrellas, like every- 
thing else, have gone 
up, and it's much 
cheaper to have your 
old one mended than 
to buy a new one 



Collar buttons are this man's specialty; he 
stands on the comer buttoning and unbuttoning 
his collar while a crowd gathers round and 
watches him. He demonstrates the superiority of 
his particular collar button, and sells many like it 
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Train whistles and automobile horns are not easy 
to imitate; an electric circuit is involved and 
two men are usually needed to run it; the man 
to the left is getting ready to let off a shrill one 



You might think this a hardware store; in reality it is the 
drummer's end of the orchestra pit of one of New York's 
largest moving-picture houses; Mr. Max H. Manne, the 
man in the case, performs on over three hundred instruments 
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This is an electrical machine used for thawing the 
ground in Alaska, where a railroad was to be built 

Thawing Ground by Electricity 

AN electrician connected with the Alaskan Engineering 
. Commission has fitted up a thawing-machine that can 
be used to prepare the ground for pile-driving or excavating 
wherever electric power is obtainable. 

A steel pipe, equipped on its interior with a resistance coil, 
is fitted at one end with a sharpened steel point and at the op- 
posite end with a solid steel driving-head. There is an in- 
sulated electrical connection with the enclosed resistance coil. 
The pipe is driven into the frozen earth to the desired distance 
and connection is made with 
the power transmission line 
through a portable transformer 
station mounted on a sledge, as 
shown in the illustration. 

The voltage of the current is 
reduced and the amperage 
greatly increased. The resulting 
heat generated in the resistance 
coil is communicated to the en- 
closing steel of the pipe, and 
radiating therefrom thaws the 
surrounding earth. The water 
from the thawing ground cannot 
reach the resistance coil and 
hence its temperature is not re- 
duced. In a comparatively 
short time the ground is suffi- 
ciently thawed to permit the 
withdrawal of the driven pipe 
and the introduction of a 
wooden pile, which is readily 
driven to the desired depth. 




One man can work this saw; he pulls on 
his end and a spring jerks the saw back 
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Where's the Collar Button? 

DOWN on his knees, the man in the picture below looks 
under the chairs, under the table, under the bed. 
Is he hunting for a burglar? No, oh no! He is only look- 
ing for a collar button that slipped out of his fingers and 
rolled away. In his haste to find it he took his clean collar 
with him and is wiping the floor with it. 

Such disasters are not necessary if you use the collar 
button recently invented by Frank Cadden of Chicago. 
It comes in shape no bigger than an ordinary collar button, 
but it is heeled with rubber and has a decided center of 
gravity due to a lead disk that fits into the base. Should 
j-QU drop the button the lead weight 
would insure 
its landing 
right side up 
and the rub- 
fa e r base 
would keep it 
from skid- 
ding. Thus 
you would 
' find it at your 
feet. 



He's looking under the bed for his col- 
lar button: if he had used one of the 
new weighted buttons it would have 
fallen at his feet and stopped there 



Lighting Up the Tight- 
Rope Walker \ 

THE tight-rope walker flashes on 
and off as if he were a light- 
house. At each step the buttons on 
his breeches flash on and off — they 
are colored electric light bulbs. 

His shoes have metal toes and 
heels that close an electric circuit 
every time the walker has both feet 
on the rope at once. Wires run up 
his legs to the buttons and his feet 
are enclosed in non-conducting shoes. 

The tight-rope is wired in sections 
so that alternate sections are a con- 
tinuation of each other. 

The wire that carries the current 
is wound around the rope and is so 
arranged that there are many con- 
tact points. 





The Spring Is the Other Man on This Saw 



IF you will look toward the bottom of 
the photograph above you will see a 
saw attached to the end of that bar 
on the left. The center of the saw is 
embedded in the trunk of the tree and 
the opposite end rests in the hand of 
the workman. 

He is sawing down the tree by him- 
self — or, rather, with the aid of a 
spring. As he pulls on the saw the 
anchor-shaped device on the top of the 
stand is swung unwillingly to the left — 
the spring tries to hold it back. As the 
man finishes a stroke he releases the 
handle of the saw and the spring 
promptly contracts, making the cut in 
the opposite direction. 



This saw was invented by 
Charles A. Moore, of Kinney, 
Minn. It happened this way. 
He was a boy at the time of the 
Civil War, living in Virginia, and 
when the men left to go to war he 
had to hold down a man-sized job 
in the fields, and take a turn at 
the wood-pile "with an old wabbly 
bucksaw and a dull ax." 

Many years later he drifted 
back to his old boyhood home, 
and there, to his great surprise, 
he found the same old ax and saw 
in operation. Astonished at the 
lack of progress, he built the saw 
shown above. 





The electric light buttons on his breeches flash 
on and off, for metal heel and toe contacts 
are continually opening and closing a circuit 
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Rope Shoes Made by a Sailor 

THE Peabody Museum at Salem, Mass., harbors 
a pair of rope shoes. They were worn many 
years ago by a sailor on a whaling vessel. Hp 
used them to keep him from slipping on the 
greasy decks. The shoes, which are now 
badly discolored, were originally j 
made of manila rope. l 

They are shaped very much like 
the regulation Indian moccasin and i 
look as though they were easy to make. V 
They might still be useful on the modern steam \ 
whaler, for whale oil has lost none of its ability 
W/ to make the deck of a vessel a very good substi- 
tute for a skating-rink. 



Raising bees in order to con- 
serve the sugar in flowers 
that is ordinarily wasted 

Better Keep Bees 

SUGAR is increasingly scarce and 
expensive; yet right around us 
there ia an almost unlimited source 
of it going to waste— the flowers. 
The bee will gladly gather it for you 
if you provide it with a hive. 

Students at Harvard College have 
built themselves simple hives like 
the one shown above and have 
got as much as thirty pounds of 
honey from a hive in the rush 
season. 

Of course, some honey should be 
left for the bees. 







These rope shoes were worn long ago by a sailor on 
a whaling vessel to prevent slipping on the oily deck 



A red light on his head 
and white lights on his 
shoulders guide the traffic 

A Lit-Up Policeman 

WHAT'S that red light ahead? 
You wonder. It'sin the right 
place for a traffic post, but it moves'. 
As you reach the corner you see that 
the light is on a policeman. 

A lit-up policeman is shown 
above; he has a red light on his 
head and two white lights on his 
shoulders. He wears a pair of long 
white gloves on his hands, two white 
straps across his chest, and carries 
two batteries in his overcoat pocket. 

This particular policeman regu- 
lates traffic at a corner in Boston. 



Testing Building Materials by Fire 



IF you wish to ascertain whether a 
building is fireproof, set it on fire. 
This method is thoroughly reliable but 
unsatisfactory for obvious reasons. 

The modern method is illustrated by 
the accompanying picture. In a large 
open space small buildings are erected 
from the material to be tested or incor- 



porating such material under conditions 
similar to those surrounding them in 
actual practice. Then they are set on 
fire and allowed to burn for a certain 
period. The behavior of the material 
during the fire is carefully observed and 
its resulting condition noted. 

Iron, steel, stone, brick, cement, and 



other building materials are thus 
tested. By the same method the effec- 
tiveness of fireproofing materials is prac- 
tically demonstrated and information 
collected as to the effects of extreme 
heat on the supporting power of iron, 
steel, concrete,or stone columns, beams, 
trusses, and other structural units. 




•j. 

■ '<t. 



This shows a place where incendiarism is legitimatt I >• prat list J by the proper authorities for the purpose 
of testing the resistance which iron, steel, stone, brick, cement, and other building materials have to fire 
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Making Repairs Without Getting Under 



A MAN in Chicago made a study 
of the conditions met with in 
the maintenance of the six and one 
half million automobiles and motor- 
trucks in the United States, and 
found that fifty per cent of the 
repair work is done from underneath 
the chassis. He immediately devised 
a hoist to lift either end of a car or 
truck three or four feet off the floor 
so that the repairman can work on 



The puller with its spiderlike 
framework grasps the flywheel and 
forces it from the shaft by means 
of set-screws which are tightened 

To Remove Flywheels 

THE simple puller shown above 
was devised to remove an auto- 
mobile or motor-boat engine flywheel. 

The hooked rods are pivoted to 
the spider arms and their other ends 
made to grasp the flywheel in the most 
convenient location; the set-screws on 
the rods are then tightened up against 
the spider arms; the center bolt is 
screwed down through its boss until it 
touches the end of the flywheel shaft 
and the bolt is then turned with a 
monkey-wrench until the flywheel is 
forced off. 




the parts underneath without lying on 
his back. Furthermore, with this ma- 
chine an engine may be overhauled 
without taking it from the car; for 
by removing the lower half of the 
crank-case and lifting the front end 
of the car, the main and connecting 
rod bearings can be examined just as 
easily as if the motor were removed and 
placed on an engine stand. 

The machine consists of two metal 
uprights and two horizontal arms, 
both suitably cross-braced to form 
a self-supporting stand, which is 
further braced by two additional 
telescoping or oversliding arms 
fastened to the far ends of the two 
horizontal members and to the 
tops of the vertical bars. The 
front end of the vehicle is lifted by 
means of cables attached under- 
neath the axle, the cables being 
wound up on drums hung from 
t he vertical bars and operated by 
crank handles. 

A crane-boom attachment forma 
■d part of the outfit and may be in- 
stalled in a few minutes' time. The 
stand is mounted on rollers so that 
it may easily be moved from job 
to job as desired. 



With the addition of the boom arm 
it can be used as a crane for lifting all 
sorts of things in a repair shop 



The One-Man Ford Top Is Here 



Now comes a converter to change 
the old-fashioned Ford top into 
a one-man design. The old top and all 
of its fixtures are retained except the 
unsightly front bow sockets, which are 
discarded. 

The converter connections, which 
consist of two side truss rods extending 
from the rear bows to the front of 
the windshield, and two vertical rods 
clamped to the sides of the windshield, 
are out of sight when installed and 
should outlast the car itself. 

A good point about this converter 



equipment is that it costs less than 
ten dollars and may be installed in 
about an hour's time without the 
use of any special tools. 

It has a number of improve- 
ments over the old top; it can be 
manipulated by one person; makes 
it easier to enter or leave the car; 
permits an unobstructed view at 
the sides; allows the driver greater 
freedom of the elbows; and gives 
the old top a streamline effect, 
thus making the body appear 
longer. 




The machine so elevates the front of the 
car that the mechanic may easily work 
under it without having to lie dbwn 




Here is the old style top, where one has to duck to avoid 
the cross-piece when admiring the scenery or getting 
out of the car; certainly a rather awkward arrangement 



This contrivance attached to the Ford top converts it into 
a one-man design which can be raised or lowered at will. 
How clean-cut this is compared with the car at the left 
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At Home Even on the Links 

No more will Colonel Bogey be hindered and tripped up 
by the imprints of horses' hoofs on the golf links, nor 
will his long drives be found nestling snugly in the little 
hollow where stepped some heavy-weight horse while pulling 
the mower. 

It is now the fashion for golf clubs to mow their links with 
motor cultivators. The cultivator shown in the illustration 
was built for regular farm work, but when they hitched the 
mower to the cultivator, and started across the course, it was 
seen at once that they had hit upon a method of mowing 
that far surpassed the horse mower, both in the saving of 
time and the quality of the job. 

The cultivator requires only a few slight changes in the 
attachments to prepare it for raking the golf course and 
doing various odd jobs in parks or gardens. 




RIGID DC*W'BAP 



ELEVATING SCKEW. 
AND- GEAR 




This new champion of the golf links plays the course in 
half the usual time consumed by horse-drawn apparatus 



The greater the trailer load, the greater the downward pres- 
sure applied to the tractor's rear wheels by this connection 

New Tractor-Trailer Connection 

ANEW type of connection between a motor tractor 
and a four-wheeled trailer is designed to vary the 
pressure on the rear tractor wheels so that, no matter 
what the load carried in the trailer, the tractor rear 
wheels will always have sufficient traction to start the load. 

A varying proportion of the weight of the load is exerted 
on the tractor platform by attaching the front end of the 
rigid trailer drawbar to an eye on the rear deck or plat- 
form of the tractor. This eye may be raised or lowered 
by. a worm-and-screw device operated from the driver's 
seat. Thus a greater or less pressure may be exerted. 



Getting Rid of Grease on the Automobile 



SLOWLY but surely the automobile 
engineers are getting rid of grease- 
cups and replacing them with oil 
lubricators. Grease-cups have never 
been entirely satisfactory because the 
caps rattle off under vibration, as 
when the car is going over a rough 
road, and because grease does not 
lubricate when it liardens. Oil, on 
the other hand, lubricates more readily 
because of its greater fluidity. Until 
now, the problem has been how to 
build an oil-cup that would not rattle 
off or permit the oil to leak out while 
the car was standing still. 

The latest type of oil-cup is made in 
two forms, one with a vertical barrel 
for such parts as the steering knuckle 
and drag-link, and the other with a 
horizontally placed barrel for such 
parts as the front and rear spring bolts 
and shackle bolts. The vertical barrel 
type is thus used at four places on a 
car, two alike on either side, and the 
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The cross-section shows clearly the 
extreme simplicity of the oil-cup 



horizontal type at twelve places, six 
alike on each side of the car. 

Both types are designed on the same 
principle and include an oil reservoir 
emptying into a small cylinder. This 
cylinder is fitted with a piston which 
normally is kept at the bottom by 
means of a spring around the piston- 
rod, which extends out through the top 
of the oil reservoir in the case of the 
vertical type of cup and out of one end 
of the cylinder in the horizontal type. 
At the bottom of the cylinder in each 
case, on that end nearest the bearing to 
be lubricated, is a ball check valve 
like that shown below in cross-section. 

A knob is provided on the end of the 
piston-rod, outside of the cylinder. 




The cup will not rattle off or allow 
the oil to leak while car is standing 




A pull on the 
knob of each oil- 
cup oils the car 



When this knob is 
pulled, it moves the 

piston to the top of its cylinder, un- 
covering a hole leading from the oil 
reservoir and permitting the oil to fill 
the cylinder. Then, as the knob is re- 
leased, the piston moves back by reason 
of the coil spring around the piston-rod, 
pushes the ball check valve off its seat, 
and forces the oil into the bearing. 

With a car equipped with these oil- 
cups, it is necessary simply to v,'alk 
around it and pull out each oil-cup 
knob once or twice and let it snap back 
in place. Each cup holds enough oil 
for from two weeks to a month, de- 
pending upon the use of the car. 

By keeping the oil in a separate 
compartment, it is only fed to the 
bearing each time the knob is pulled 
out and snapped back. 
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The seaweed is made 
of wax, the shell-fish 
of wax with glass ten- 
tacles, and the sec- 
tion of scallop shell 
on which it rests, of 
plaster of Paris. The 
whole is a realistic 
picture of life at the 
bottom of the sea 



To make glass work 
as fine as lace, all you 
need is a blowpipe 
and a pairof skilful — 
very skilful — hands 




Popular Science Monthly 

Reproducing Nature in Wax 
and Glass and Plaster 

WHEN the American Museum of Natural 
History, in New York, decides to make a 
wax model of what the movies would call a 
"close-up" of the bottom of the sea, Mr. Roy W. 
Miner, the Associate Curator of Invertebrates, 
assembles his staflF of three experts and takes 
them to the place where the weeds and sea- 
creatures that he wishes to reproduce are to be 
seen in real life. Photographs are taken; Mr. 
Shimotori, the artist, makes drawings in color; 
and Mr. Chris E. Olsen makes a small clay model 
to scale right on the spot. 

From his models Mr. Olsen makes plaster 
molds in which white beeswax is cast to make 
the required leaf or fish. When the modeling 
is finished Mr. Shimotori colors the various 
parts. He uses oil colors and applies them with 
ordinary artists' brushes and the air-brush. In 
the lower picture Mr. H. Mueller, with the 
working drawing in front of him, is making deli- 
cate glass spines for a wax sea-worm'a 
head. His apparatus consists merely of 
a gas blowpipe and his skilful hands. 

The under-water background has to 
give the impression of fading away into 
the distance, arid the light has to be 
carefully adjusted accordingly. 

This effect is obtained by making the 
background of five separate sheets of 
glass, one in front of another. Upon 
the first are painted seaweed and fish, 
slightly blurred at the edges. On the 
other sheets of glass are painted objects 
of greater and greater indefiniteness. 
Finally, the ground-glass window be- 
hind the model is colored the greenish 
tint that water gives, and behind it a 
series of prisms is arranged to diffuse 
the light. 



A New Way to Test Metals 

IRON, steel, and other metals employed for technical 
purposes are now carefully tested for their surface hard- 
ness and their power of resisting various stresses to which 
they may become subjected while in use. For making 
these tests the apparatus shown in the picture is used. 

By a hydraulic pressure as high as seven thousand 
pounds to the square inch a small and highly 
polished ball of extremely hard steel is 
pressed against the surface of the metal 
to be tested. The depth of the im 
pression made in the surface of the 
metal is measured by delicate in- 
struments and the relative hardness 
of the metal is determined by com- 
parison with a predetermined scale. 

The same apparatus and the 
same method, called the Brinell 
test after its inventor, is also em- 
ployed for stress tests of metals. 
After the steel ball has been pressed 
in the surface a cross-section of the 
tested metal is made which is 
etched with acid and then ex- 
amined with the microscope which 
discloses all structural changes pro- 
duced in the metal by the pressure of 
the ball. 




In testing the surface hardness of metals 
a hard steel ball is forced against the 
metal by hydraulic pressure. This man 
is watching the manometer indicat- 
ing the pressure applied in the test 



Soya Beans to the Rescue 

THE praises of the Chinese soya bean as food have 
been sung by experts who wanted to bring down the 
cost of living. Industriously they gave exhibits of 
palatable ways in which it could be prepared. Still, 
for some reason, the soya bean as food didn't take — or 
hasn't yet! 

But the soya is a versatile bean. Cast off 
as a food, it proves itself valuable as a paint 
and varnish oil! Its possibilities in this 
direction were first investigated some 
time ago, when the failure of the 
flax crop in the Northwest caused 
a serious shortage of linseed oil. A 
large quantity of soya beans was 
imported from Manchuria and 
distributed pretty generally 
through the country with the 
cooperation of the United States 
Department of Agriculture.' 

'The beans grew well in all sec- 
tions, but throve most lustily in 
the South. Here the cottonseed 
crushers took a keen interest in the 
experiment. Oil was crushed from 
the beans grown in this section 
and experiment established ita 
desirability as a paint oil. 
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The Diamond and Its Bloody Story 



All the revel, riot, recklessness, quick dramas, 
and dazzling riches of all the world's mining 
rushes and gold stampedes are crowded 
into the mad romance of the diamond 

By Walter Noble Burns 



ALL the diamonds in the world could be 
packed in your wife's clothes closet. 
They could be stored in a kitchen 
pantry, where, in the dim light, the cook 
might mistake them for navy beans and 
attempt a puree. They would form a pile 
about as big as the pile of coal the truck- 
man dumps on the sidewalk at the base- 
ment entrance to your apartment building. 
If the pile had a base diameter of eight 
feet and were rounded into a cone, it would 
be five feet high. A pile of coal of equal 
size — and coal by every tie of chemical 
relationship is the diamond's first cousin — 
would cost $28. The pile of diamonds, 
reckoned at $100 a carat, would have a 
value of $4,635,547,480. If figured at 
current diamond prices, it would be worth 
irom three to five times that much. 

There are, it is estimated, 46,355,474 
carats of cut and polished diamonds in ex- 
istence. In terms of avoirdupois 
they would weigh 10 '2 tons. 
The total includes possibly the 
first diamond, ever found on 
' earth — who knows? — and the 
last gem picked from the chim- 
neys of South Africa; the little 
twinkler that the shop girl wears 
on her finger and the Kuh-i-Nur 
that blazes in Great Britain's 
crown. 

The War Advanced 

Diamond T^rices 

One hundred dollars a carat, 
used as a basis in the estimate, 
is perhaps below the average 
cost of diamonds throughout 
history. Diamond prices have 
been subject to wide varia- 
tions. The war advanced the 
price about one third. Present 
prices are about one hundred 
per cent, higher than those of 
fifty years ago, and they un- 
doubtedly will go higher in the 
next few years. But every dia- 



mond is an individual problem as far as 
price is concerned. The price always 
depends on thestone's color, comparative 
flawlessness, inherent brilliancy, and cut- 
ting. 

A one-eighth carat diamond sells at 
present for from $12.50 to $20; one- 
fourth carat from $37.50 to $62.50; one- 
half carat from $100 to $200; three- 
fourths carat from $187.50 to $337.50; 
one carat from $300 to $500. Importers 
buy rough diamonds in foreign markets 
for about $90 a carat. A rough crystal 
of 2 3/2 carats, which will cut to a gem of 
one carat, costs $225. Import duty is 
10 per cent.; 1 per cent, is to be added 
for insurance and brokerage charges; the 
labor of cutting may be figured at $15. 
The polished one-carat gem thus repre- 
sents an outlay of about $250. If this 
diamond turns out to be a gem of first 





The diamond was a clumsy jewel of dull luster until the 
art of cutting and polishing it was discovered in the fif- 
teenth century. If the stone is large the first step is to 
make an incision and then to cleave it with a mallet, 
which two steps are illustrated by this picture 



quality, it will retail at from $500 to $550. 

But such quotations are not wholly 
dependable. Some blue-white one-carat 
stones sell for $2,500, while you can buy 
a one-carat yellow diamond for $150. 
Blue-white diamonds bring the highest 
price in the market. But many connois- 
seurs prefer as more beautiful the snow- 
white gem often found among 
river diamonds, whose sharp, 
cold brilliancy is like that of 
clear ice gleaming in winter 
sunshine. 

Democratic Uncle Sam 
and His Diamonds 

The United States in recent 
years has become the greatest 
diamond-buying nation on the 
globe. For years it absorbed 
from fifty to sixty per cent., 
and during the war 85 per cent, 
of the output of the South 
African mines, which supply 98 
per cent, of all the diamonds in 
the world's markets. A recent 
estimate placed the value of the 
diamonds in this country today 
at $1,350,000,000. Of this 
$500,000,000 was set as the 
value of the stones in the 
country in 1900. Importations 
since 1900 have amounted to 
$606,000,000, this including 



Some of the Diamonds that Have Had a Thrilling Past 




The Regent, or Pitt (A^, weighed 410 carats, and was bought for about 
Si20,ooo by Pitt, Governor of Madras. The Duke of Orleans, Regent 
of France, peid $400,000 for it. It was cut to nearly 137 carats, and was 
stolen during the Revolution, but was recovered and is still in France. 
The Kuh-i-Nur iB) led one Indian potentate to kill his three brothers 
and imprison his father. It has been cut and recut. It weighs now 
135 carats and has been valued rather fancifully at ti,ooa,ooo. The 



Pigott (O weighed 82 carats. It was last heard of in Egypt. It is 
valued at Si 50,000, rather little for a stone of such size. The Em- 
press Eugenie (O) weighs 51 carats, and is the property of the famous 
Gaikwar of Baroda. Two centuries before it shone on the bosom of 
the proud Eugenie it was given by a peasant to a blacksmith for 
mending a plow. The Duke of Westminster owns the Kassak (£>, 
weighing something under 79 carats. Little is known about it 
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$175,000,000 worth of rough stones which 
were doubled in value by cutting. 

Prosperity has no better barometer than 
the diamond trade, and the increase in 
diamond buying year by year has reflected 
the nation's growing wealth. Yearly im- 
portations of cut diamonds increased from 
$1,317,420 in 1867 to $27,000,000 in 1913. 
They fell to $18,000,000 the first year of 
the war, and to $9,000,000 in 1915. They 
showed a reaction from war conditions in 
1916, when they reached $20,567,222, and 
were $21,855,735 in 1917 and $13,925,772 
in the first eight months of 1918. The 
diamond-cutting industry in the United 
States began in 1873, when $176,426 worth 
of rough stones were imported. Impor- 
tations amounted to more than half 
the importations of cut stones in 1916 
and 1917, and had become almost equal 
in 1918. 

Time was when they adorned only the 
princes of the earth and sparkled only in 
palaces. But they have become a demo- 
cratic gem in the great democracy of the 
West. The stenographer emits Kimberley 
sparkles. Faint Dutoitspan gleams show 
in the ears of the pretty waitress. No 
cook or housemaid can hold up her head 
without a diamond among her jewels. 

Diamond Cutting — a Distinct!}) 

Modern Art 

The perfectly cut and brilliant diamond 
the world knows today is not more than 
fifty years old. The ancient world knew 
little of diamonds. Krom the first pharaoh 
to the last, through all the pageantry of 
thirty-one dynasties, diamonds were un- 
known in Egypt. From the dawn of 
history, Babylon remained unfamiliar with 
them for forty centuries. The pioneering 
conquest of Alexander across the Indus in 



327 B.C. acquainted Greece vaguely with 
their existence. The patricians of Rome 
in the days of the early empire rarely 
owned them. Byzantine supremacy, the 
rise of Venice to maritime power, the 
Moorish conquest of Spain, brought only 
a trickle of diamonds into western Europe. 
A fashionable jewelry store in America 
today carries more diamonds in stock than 
were in all Europe when Columbus sailed 
from Palos. 




€> Topical 

The Culltnan diamond was divided into 
nine large stones and a number of small 
brilliants. Here is the biggest of tlie 
stones. It weighs 516.':^ carats and is 
the largest brilliant in the world 



Popular Science Monthly 

The earliest cutters used their wheels 
deftly enough, but they neglected their 
mathematics. Bringing out a diamond's 
full brilliancy is a mathematical problem. 
Increase of facets adds to surface area and 
surface glitter. But the angle of total 
reflection must be considered in relation 
to the angle of incidence, and the facets 
• so arranged that a ray of entering light will 
be reflected from the inner facet surfaces 
and returned in refracted rainbow sparkles 
through the top of the stone. 

Making the Diamond Sparkle — a 
Mathematical Problem 

Henry D. Morse, of Boston, in the 
last century was the first to discover the 
balanced proportions that developed a 
diamond's highest reflective and refractive 
possibilities. Since brilliancy is the crown- 
ing glory of a diamond, he did not hesitate 
to sacrifice whatever weight was necessary 
to achieve it. Retaining ' the fifty-eight 
facets of the earlier cutters, he found that 
a diamond is at its sharpest climax of 
brilliancy when its depth from table to 
culet is six tenths of its diameter, and a 
little more than two thirds below. Cut 
in this style, a diamond not only flashes 
light from every polished facet surface, 
but seems alive with coruscating inner 
fires. 

Morse's proportions are the rule of the 
world today, and they mark the final 




To the left is the Cullinan diamond as it appeared in the rough. It weighed in this 
state 3,025''4' carats (i H pounds) and was as white as water. The stone was pur- 
chased from the TransvaiU GoTemment in 1907 and presented to King Edwaid VII 



To the right is the Excelsior diamond, found in 1893 at the Jagersfonteia 
by a native while loading a truck. It weighed 071 carats in this rough 
state, and was ultimately cut into ten stones weighing from 68 to 13 carats 
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Swallowed by a faithful serving-man to save it from the robber who 
filew him, the Sancy {A) was sliced from his stomach to adorn the royal 
person of Henry of France and Navarre. The Orlofl (B) was stolen 
by a French soldier from the eye of an idol in a Brahmin temple, 
stolen again from him by a ship's captain, bought by Prince Orloff 
for $450,000, and given to the Empress Catherine 11. It weighs 
nearly los carats, and was one of the Russian crown jewels. The great 
Mogul (C), most magnificent of Indian gems, disappeared Irom 
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history, never definitely to reappear. It has a bloody history 
going back to the year 1665. Its fame lured Nadir Shah to 
the sack of Delhi. This is a glass reproduction made from extant 
descriptions. It probably weighed after cutting, 280 carats. The 
Akbar Shah (0> was originally a stone of 116 carats with Arabic 
inscriptions upon it. After being cut down to 71 carats it was bought 
by the Gaikwar of Baroda for (150,000. The Polar Star (6), a mag- 
niScent stone weighing 40 carats, belongs to the Princess YoussoupoS 



triumph of art in the achievement of the perfect mod- 
em jewel. 

Fiction in its maddest moods never invented romance 
more bewildering than the stories of the great dia- 
monds of India. For these baubles wars have 
been waged, nations davastated, thrones and 
dynasties overturned, men slaughtered by 
tens of thousands. For gems men havt^ 
plotted, intrigued, robbed, murdered, 
committed every cruelty and treachery, 
stained their souls with every crime. 

The fame of the Great Mogul lured 
Nadir Shah to the sack of Delhi. Desire 
to possess the Kuh-i-Nur was woven into 
the complex motives that led Aurung-zeb 
to deluge India with blood, slay his three 
brothers, and dethrone and imprison 
Shah Jehan, his father. 

The Orloff, stolen from the eye of a 
temple idol and sold overseas, was pre- 
sented to Catherine of Russia by her princely 
paramour to patch a lovers' quarrel. Swal- 
lowed by a faithful serving man to save it 
from robbers who slew him. the Sancy was sliced 
from his stomach to adorn the royal person of 
Henry of France and Navarre. 

The Great Mogul, the most magnificent 
gem of the Indian mines, disappeared 
from hi.story, never definitely to reappear, 
its fate a riddle of the centuries. 




The Baleful Gleam of the Hope 
Diamond 

The Hope blue diamond — stone of tragic 
fame — is the only one of the great historic 
diamonds to come to the United States. 
When Louis XIV bought it in the seven- 
teenth century, it was a gem of 67 • 2 carats. 
It disappeared during the French Revolu- 
tion, and remained lost until 183C, when it 
reappeared as a jewel of 44 )4 carats. 



© Harris & Ewing 

The ill-starred Hope diamond eventually 

6Bssed into the possession of Mrs. Edward 
eale McLean, whose husband bought it 
for Sjoo.ooo. She wore it on one occasion 
together with the Star of Este, the two 
stones together being worth (500,000. The 
occasion was a dinner which, a curious sta- 
tistician figured, cost about Si 66 a minute 



From its first appearance in Europe, a 
superstition has clung to it that it brought 
disaster to all whoever owned or wore it. 
Certainly it has been associated with a 
long list of tragedies. Tavernier, who 
brought it from India, failed in business, 
and died on his voyage back to the Orient 
to recoup his fortune. Madame de Monte- 



span, upon whom the Grand Monarque bestowed it, was 
supplanted in the king's affections by her rival, Madame 
de Maintenon. Nicholas Foquet, a courtier who bor- 
rowed it, was executed. Louis XVI and Marie 
Antoinette, who inherited it, lost their heads on 
the guillotine. Princess de Lamballe, of Marie 
.Xntoinette's entourage, was killed by a revo- 
lutionary mob. 
The thieves who stole it were executed 
or deported to penal colonies. Wilhelm 
Fals, the gemsmith who cut it down for 
them, ended his life in poverty. Hendrik 
Fals, his son, who stole it from the thieves, 
committed suicide. Francis Beaulieu, 
last of its underworld owners, who sold 
it to Daniel Eliason, a London jeweler, 
died of starvation in a garret in Soho. 
Lord Francis Hope became a bank- 
rupt, and was scandalized by the elope- 
ment of May Yohe, his American actress 
wife. At last accounts May Yohe was a 
.scrubwoman in Tacoma. 
Lorens Ladue was shot and killed by her 
infatuated admirer as she danced in the 
glare of the footlights with the diamond on her 
bosom. Her Russian cavalier, who had hung the 
jewel about her neck, was assassinated. 
Simon Montharides, who sold it to Sultan 
Abdul Hamid, was killed in an accident. 
Two of its Turkish custodians were mur- 
dered. Salma Subaya, the sultan's favorite, 
was shot while in the Yildiz Kiosk; and 
Abdul Hamid finally lost his throne. 

Imported into the United States, it was 
bought by Edward B. McLean for $300,000. 
As beautiful as when, fresh from the mystic 
East, it dazzled the court of France, the 
diamond for years brought only happiness 
to its new owners. Then one day the little 
son of the McLeans, first-born of a happy 
marriage and heir to vast riches, was killed 
at play by an automobile. Instantly the 
tragic tradition recurred to the public. 




The Florentine diamond {A), among the crown jewels of Austria, 
weighs 139 J 2 carats and is valued at $535,000. It is a very pale 
yellow, ft was picked up on a medieval battlefield and sold for two 
francs. The Hope (0), 44 '4 carats, is believed to be a portion of a 
beautiful blue stone of 67 carats cut from a stone weighing over 113 
carats, which was discovered in India, brought to Europe by Tavernier, 
and which was stolen from the French crown jewels. The Hope has 



the same color as the missiiig gem. The Kuh-i-Nur (C) eventually 
passed into the hands of the East India Company, and was presented 
by it to Oueen Victoria in 1850. This is a picture of it recut to 106 
carats. The Star of the South (O), perhaps the most famous of 
Brazilian stones, was found in 1853. It was cut from 354)2 carats 
to 135 carats, and was bought by the Gaikwar of Baroda for (400,000. 
The Pasha of Egypt (£) weighs forty carats and is valued at (140,0041 
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Popular Science Mmthly 

The Bicycle Gets Its 
Emergency Brake 

SNAP! The brake-band broke and 
the cyclist shot down the hill 
at a speed that increased with every 
second. If his wheel had been 
equipped with an emergency brake 
there would have been no danger. 

Such a brake was recently invented 
by a Frenchman. To work it you 
simply back-pedal. Forward-pedaling 
keeps the chain tight, while back- 
pedaling slackens it. The emergency 
brake has a tooth, which is stationed 
just below the tight chain. When the 
chain slackens, one of its links drops 
over a tooth and pulls it backward as 
the rider continues to back-pedal. 
This movement of the tooth affects 
levers that press on the sides of the 
rear wheel and act as a brake. 

In the picture below you can 
plainly see the tooth and chain inter- 
locked, while a small bar presses 
down on the rim of the wheel. 



© Press lUustratinK Service 

Between these lines lies safety. This is Cincinnati's idea of first aid to preoccupied 
pedestrians. It's a woman who is ignoring the rule and cutting across the comer 

How They Cross the Street in Cincinnati 



LINES and feet seem to be indi- 
/ visibly connected. We have been 
enjoined, ever since we can remember, 
to "toe the line." More recently, New 
Yorkers have been ordered to "follow 
the black line" and "follow the green 
line" when adventuring in the subway. 

Cincinnati works along still other 
lines. The city fathers have had lanes 
marked out by two white lines at 



the busy crossings, with the legend 
on the curb-stone, "Walk between 
the lines." Vehicles do not cross 
the safety-zone until they are 
signaled to do so by the traffic 
policeman. 

At present the white marks are 
painted on the pavement, but 
they are to be made permanent 
with white bricks. 




This Apparatus Tests Sand on the Job 



A SIMPLE apparatus recently in- 
vented makes it possible to test 
the sand to be used in concrete work 
without sending samples to the testing 
laboratory. It consists of a rec- 
tangular metal box with an open- 
ing at one end. By five screens 
graded as to mesh and soldered to 
the sides of the box the receptacle 
is divided into compartments, each 
communicating by soldered el- 
bows with small glass vials placed 
in two rows on the outside of the 
box. 

In making the test a measured 
sample of the sand is poured into 
the box and shaken through the 
screens. Then water is added, 
the opening closed, and by a gen- 
tle swaying motion the sand on the 
five screens is washed into the 
corresponding vials. 

The sand is allowed to settle 
before the record is taken. The 
record sheet is fastened to a sliding 
pad, and on it coss lines are 
drawn indicating the levels of the 
sand in the five vials. These lines 
intersect the index line at certain 



points and the slanting lines of the 
percentage scales indicate how large 
a percentage of the sand passed or 
was retained by each screen. 




Sand is poured into the testing apparatus, shaken 
into glass tubes through graded screens, and 
the result recorded on a specially ruled sheet 



This bicycle has an emergency brake 
which is worked simply by bac^-pedaling 

When It's Clean-Up Day 
in Poland 

"ALL men, boys, and young giria 
l \ must have their heads shaved 
completely on April first." Suppose 
our government issued this order, 
how would you like it? Poland 
has issued this order. 

Ever since war broke out in 
1914, Poland has suffered severely 
from typhus. The hair-cutting 
order is simply part of an extensive 
campaign for wiping out the dis- 
ease. On the same day that their 
hair is cut, the victims must also 
take a bath. 

The campaign will last for three 
months and each village is as- 
signed a clean-up day. The people 
are also supposed to disinfect all 
bedding and clothing on that day. 
Health authorities point out that 
if typhus is not stemmed in 
Poland it will soon spread to all 
western Europe. 

Poland will need for her general 
clean-up one hundred physicians, 
one thousand steam disinfecting 
machines, eight hundred thou- 
sand pounds of cresol, and three 
hundred tons of soap. 
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A War-Dance on a Block of Jade 

PEOPLE the world over stick 
out their tongues to denote de- 
fiance. In civilized countries this 
habit is slapped out of us when we 
are children, but the Maori warrior 
still sticks his tongue out when he 
does a war-dance— note the statue at 
the left. 

This statue is found in the Ameri- 
can Museum of Natural History, 
New York; it was made by Sigurd 
Neandross and was posed for by a 
Maori dancer brought to this country 
a few years ago to dance in the 
Hippodrome. 

The statue is poised on the largest 
block of jade known to exist. It 
weighs three tons, and 
is seven feet long and 
four feet wide. Both 
the dancer and the 
jade came from New 
Zealand. 



The largest block of green jade 
known to exist has mounted on 
it the statue of a Maori warrior 



This Pump Is Called a 
^'Mechanical Impertinence" 

WHEN an eminent British scientist 
saw this pump at the Dairy 
Show in London, he was so astonished 
by its simplicity that he laughingly 
called it a "mechanical impertinence." 

The water is drawn up by an endless 
chain enclosed in close spiral coils. 
The chain is weighted at the immersed 
end by a grooved wheel. At the upper 
end the chain rests in the groove of 
another wheel, which may be rotated 
by hand or by motor. As the chain 
is drawn through the water the liquid 
fills the space between the links and 
the coils of the spiral and is held there 
by capillary attraction until it is re- 
leased by centrifugal force as it is 
whirled around the driving wheel at 
the top. The length can be adjusted. 





This decoration in front of the window is a willow root that 
grew within a water-pipe and gradually cut off the water supply 

Watch Out for Willow Roots 




9 Keystone View Co. 

It pulls up water by an endless 
chain surrounded by a spiral 
coil which holds the liquid 
by capillary attraction 



HANGING up in front of the 
Water Department of the vil- 
lage offices at Lakeville, N. Y., there 
is a twenty-four foot willow root. 
And the Water Department keeps a 
careful eye on it, for it is a trouble- 
maker — last year it very nearly cut 
off the city's water supply. 

Here's how it happened. Twenty 
years ago a wooden plug was driven 
into the pipe and a small tendril from 
the root of a willow tree near by got 
mixed up with it. This tiny root grew 
rapidly within the pipe and gradually 
choked off the flow of water. 

The Water Department naturally 
thought there must be a leak some- 
where. Three men were sent out to 
find it: instead they found twenty- 
four feet of willow root clogging the 
pipe. 

To remove it a section was cut from 
the pipe and a strong rope fastened 
around the head of the root. It took 
three men to pull it out. The root 
is now supported by three hooks 
on the window of the village offices, 
and the admiring natives visit it 
regularly. 




Oscar Duffy, aided by his two sons, is making molasses in 
a homemade mill out of sorghum grown in his own back yard 



Grow Your Own Molasses 

WHEN food was scarce here because of Europe's need, 
people grew food in their back yards. Now that sugar 
is scarce, why not grow sugar-cane there? Mr. Oscar C. 
Duffy, of Springfield, Ohio, tried it, and now he has twelve 
gallons of sorghum molasses in his cellar. 

It was not the sugar-cane of the sunny South that Mr. 
Duffy grew, but Chinese sugar-cane or sorghum, which is 
hardier than sugar-cane and comes to maturity in one 
season. It is a cereal and the sugar is in the stem. 

When the sorghum was full grown, Mr. Duffy found that 
there was no mill near by to which he could take it. What 
did he do? He built his own mill, which he operated with 
the help of his sons. He made the mill out of two wash- 
tubs, a clothes-wringer, two four-inch rollers, and several 
planks. 

He crushed the stalks between the rollers and the juice and 
pulp fell into one tub. Next he ran the pulp through the 
clothes-wringer and extracted more juice. He boiled the juice 
in a wash-boiler and molasses was the result. 
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These Are the Real Money-Makers 

They are turning out pennies galore so that we'll 
all have enough to pay our war taxes 




The finished coins scooped into scales and weighed in large 
quantities to determine the gross number turned out, the 
number of pennies to the pound being known. There are 
about seven hundred dollars'worth of pennies in the scale now 
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Each board holds one thousand pennies, a penny fitting into 
each slot; when all the slots are filled the pennies are 
dumped !nto a bag, ready for distribution. The Mint at 
Philadelchia runs night and day to supply the demand 

Cui 
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Prohibitionists and ^'Antis" Take Notice 



How much water is used for per- 
sonal purposes by the American 
people? We mean for drinking, 
bathing, cooking, and washing. 
Statisticians say that the aver- 
age family contains three mem- 
bers, and that each family uses 
an average of 90 gallons a day. 
Hence each member of a house- 
hold uses 30 gallons a day. Ho fly 
the present population of conti- 
nental United States is approxi- 
mately 105,000,000. The total 
consumption of water for house- 
hold and personal use amounts 
to the enormous total of 400,- 
000,000 cubic feet daily. What 
has all this to do with Niagara 
Falls shown at the right with an 
enormous water faucet turned on 
full? Just this: the daily con 
sumption of water in the United 
States is enough to keep a 
Niagara Falls going for the 
period of thirty-five minutes 



A ship afloat displaces an 
amount of water equal to its 
own weight. Thus the I^evin- 
ihait. with a tonnage of 50,000, 
displaces 1,600,000 cubic feet 
of water. It would take 250 
such giant steamers to dis- 
place the quantity of water 
that the American public is 
said to consume every day 
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In Behalf of Window- Washers 
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The operator of this mechanical semaphore spells out his messages 
by pressing down levers representing the letters of the alphabet 

Signaling on a Keyboard 

THE man in the little house on the roof is not ring- 
ing chimes, nor is he playing the calliope or setting 
switches in the railway yards ; he is operating a sema- 
phore of an improved pattern, spelling out the letters 
of a message to a distant observer. 

The man who signals with flags or who use^ one of 
the numerous mechanical signaling apparatuses hereto- 
fore tried, must go through a course 
of training before he can safely be en- 
trusted with sending or receiving mes- 
sages. With the apparatus shown in 
the picture anyone who is capable of 
reading can send messages. 

Each lever represents one of the 
letters of the alphabet. The levers 
are arranged like the keys of a piano 
or a calliope, all being pivoted to the 
same stationary rod or bar fastened to 
the wall of the cabin. Each of the two 
blades of the semaphore is connected 
by a rod with one of the two 
parallel cross-bars shown in the 
picture. These cross-bars are 
pivoted at one end, while the 
other end has a rack-and- 
pinion connection with one of 
the semaphore arms in such 
manner that the arm is raised 
when the corresponding cross-bar 
is depressed. 

On their lower edge the key 
levers have notches which engage 
the cross-bars. These notches are 
so gaged that, when the key lever 
is pressed down to the stop, the 
cross-bars will be depressed so as to 
bring the semaphore blades to the 
position representing the letter 
of that particular key. When the 
key lever is released, the sema- 
phore arms are snapped back to 
their original position by power- 
ful springs. 



0 one likes to wash windows. If you sit or stand 
outside you run the risk of falling. If you work from 
the inside you must go through contortions in order to 
reach the center point on the outside of the lower win- 
dow-pane. Is there no remedy for this? 

Yes, says Alexander Kuneman, of Erie, Pa.; for he 
has invented "new and useful improvements in windows ' 
distinctly for the purpose of facilitating window-washing. 
The lower sash is mounted so that it will swing, and the 
upper one may be lowered and fastened to it so that the 
two will suing together. When you wish to wash windows 
you swing the two sashes into the room and do your wash- 
ing in cornfort. When 
the upper sash has 
been polished, slide it 
back into place. The 
lower sash may then 
be swung in alone, 
and given its turn at 
the chamois. 

It is a well-known 
fact that unionized 
w i n d o w-w a s h e r s 
make more money 
than most college 
professors. But win- 
dow - washing is a 
dangerous job, par- 
ticularly when the 
window in question is 
on the fortieth floor 
of a building. 

When you wish to 
wash this window 
you simply swing 
it into the room 




War on the Jack-Rabbits 



J.\CK-RABBITS multiply so rapidly 
that their depredations on growing 
crops frequently become a real menace. 
In many pa ts of the Middle West 
active measures have to be taken to 
keep down the numbers. 

A wire-and-slat corral is constructed 



at some central point. From the 
entrance long wing-fences extend in a 
wide V. Every available man, woman, 
and child in the neighborhood is mus- 
tered to surround a large area and 
drive the rabbits toward the corral ; the 
wing-fences stesr them into the trap. 




At the end of a perfect rabbit drive. These organized drives not only free 
the district of crop-destroyers, but provide a considerable source of food supply 
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She Carries Passengers Instead of Bombs 

The new giant Zeppelin "Bodensee" can never be used in war 



Carl Dienstbach 



WHENrecentlythe Hamburg- 
American Steamship line re- 
sumed its aerial passenger 
service, having built a new dirigible 
for the purpose, the agreeable fact 
became evident that this up-to- 
date Zeppelin was inherently a 
peace craft and co\ild never be 
converted into a war craft. This 
new vessel, named the Bodensee, 
cannot navigate the air unless it 
carries its quota of passengers or 
an equivalent in ballast, which 
may neither be dropped nor con- 
sumed. This is due to a boldly 
novel distribution of weights. 

In former ships the passenger 
cabin was located, like the ob- 
server's seat in an airplane, at 
the center of gravity, where, full or 
empty, it could never disturb the 
balance. On , the new ship the 
cabin is at the front end, ideally 
located for comfort and aerodynamical 
considerations, but out of balance when 
the Zeppelin is empty. 

Suppose bombs or additional fuel 
for sea cruises were loaded into that 
cabin. The bombs could not be 
dropped because in that case the 
elevators would be so taxed in forcing 
the nose down against its sudden 
lightening that they would become 
unfit for other use. Letting out gas in 
front only would be too slow a 
compensation. This trouble is 
radical and inherent, because it 
could be remedied only by an 
entire redistribution of the 
fixed weights behind, which 
in turn would demand recon- 
structing the hull. 

But let us discuss the peace 
possibilities of this design. To 
combine the navigating cabin 
in front with the passenger 
cabin is ideal. It insures in 
the whole front part the clean- 
liness, splendid repose, un- 
limited view, purity of air, and 
absence of fire danger of a 
spherical "free balloon." Navi- 
gating instruments and wire- 
less are doubled in efficiency, 
the officers' nerves are saved by 
the remoteness of the engines 
and the proximity of comfort 
and a "mess" and pantry. Air 
resistance is splendidly reduced 
by the well proportioned long, 
smooth structure of this united 
cabin — the absence of fire dan- 
ger making it possible to 
place the cabin tightly against 
the hull, giving direct access 
to its "hold." 

Attention should be called 
to the glazing over of all the 




many windows necessitated by modern 
speed — in place of the "gaping holes" in 
the old cabins. The three engine-rooms 
are far behind, transmitting not a par- 
ticle of vibration or noise, yet under in- 
stantcontrolbytelegraphandtelephone. 

The final and most telling plea of 
this craft for peace is in its size, pre- 
venting war altitudes. It is not at all 
a "super-Zeppelin," not even an old- 
fashioned naval Zeppelin. It accoramo- 




At the wheel you see the navigator in the Boden- 
see, a Zeppelin that makes regular passenger 
trips and belongs to the Hamburg-American Line 
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The crew of 
the great 
p a s senger 
Zeppelin Itrniensir is lined 
up alongside of the cabin; 
the Jiixlrn.ifc will accom- 
modate fifty passengers 



dates fifty passengers and will reach 
Berlin from Lake Constance (that is, 
crossing three fourths of the German 
territory) within four and a half hours. 
The train takes fourteen hours. Pas- 
senger Zeppelins now call for a revision 
of established ideas on travel. All 
Europe is as easily within their direct 
range as the nearest fifty miles are 
to the owner of a Ford. 

The completeness of commercial 
success of the resurrected 
peace Zeppelins may best be 
gathered from a statement 
made by an American lawyer 
who recently returned from a 
business trip through central 
Europe. He said that he would 
have "taken the Zeppelin" 
from Munich to Berlin if the 
day in question had not been 
the day of the Berlin-Fried- 
richshafen trip. It costs but 
one hundred marks to ride on 
the Bodensee. 

You may remember the re- 
cent account of the accident 
which befell the Bodensee. 
I She was landing in a high wind 
Ll. I when suddenly she broke 
I I away and disappeared in the 
' night. Her front gondola was 
smashed and one of her en- 
gineers was killed. She landed 
safely the next day several 
miles away. The men who 
helped her try to land were 
really responsible for the acci- 
dent; they were friends of the 
passengers and knew nothing 
of the skill necessary in order 
to land a Zeppelin safely. It 
is just as hard to dock an 
airship safely as it is to dock a 
ship. 
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Women Jockies Come Next 



SO far as we 
jockies yet, 



know there are no women 
but there may be a thriv- 
ing crop of them before long. In Eng- 
land, at any rate, where women are 
busily upsetting all sorts of ideas about 
their "place," women have been replacing 
stable-boys in exercising race-horses, and, 
as everyone knows, every stable-boy 
who has a leg up at exercise time hopes 
to graduate soon into a full-fledged 
jockey. 

The daughters of Sir Robert Wilmot, 
owner of a large racing stable in England, 
have shown the way, and the trainer 
says that they have unusually light and 
firm hands and that the horses appre- 
ciate the change from stable lad to 
stable lassie. 





The Banjo of a < ' 
Thousand Pieces 

A BANJO made up of four- 
teen hundred and thirty- 
four pieces has traveled over 
sixty-four thousand miles in 
the last fifty years — and has 
never lost a piece. 

The banjo with this record 
is studded with bits of pearl, 
ivory, and colore 1 wood, 
in all shapes and sizes, and 
was made by its owner, 
Joe Patterson, of East- 
port, Maine. 

Joe Patterson is a 
wandering minstrel and 

one of the veterans of the old-time minstrel days following 
the Civil War. Although he is now sixty-six yeurs old, he is still 
an active black-face comedian. 
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A Room Designed 
to Attract Aviators 



HIR! The aviator 
drinking tea in the 
Hotel Imperial looks up 
with a start. Surely it is 
an airplane's motor that he 
hears! And then he sees it 
projecting out of the ceil- 
ing, while its propeller whirls 
the air about. 

No, the airplane did not 
crash through the roof. It 
was placed there purposely by the owners of the hotel. They 
had decorated the entire room with airplane parts in order to 
induce aviators to patronize the hotel. The engine hood, with 
its radiator and propeller, act as a fan as well, and cool off the 
air in warm weather. 

When the engine needs cleaning the mechanic must stand on a 
ladder to get at it. 
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Inviting Guests with Bricks 

YOU have heard of bricks being used to speed the partin,T 
guest on various occasions — usually when there has been 
a difference of opinion during the visit. To invite guests with 
bricks, when one is doing so in all good faith, is a new idea. 
However, it was done, and the party turned out to be a great 
success. 

Each one of the bricks was wrapped in brown paper and 
sent out as dinner invitations, via parcel post, by the Campaign 
Committee of the United Building Campaign Fund. .A.s a result 
of their efforts in this and other ways, $10,000,000 was raised. 
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He Pedals as He Peddles 

SPONGES, feather dusters, carpet-beaters, dust-brushes, and 
wicker baskets are light things to carry, though clumsy. A 
Dutchman decided to peddle them, and instead of buying a 
flivver or a horse and wagon, he used his bicycle as a delivery 
wagon. 

He hung hundreds of sponges on the left side of his front 
wheel, and many bags and brushes on the right side. In front 
he spread the baskets, and over his shoulders more bags. Though 
his wares may very easily trip him up. he at least will be sure 
of falling on something soft. 
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A Boy at the Tread-Wheel 
Irrigates the Fields 

EACH country has its own ideas on 
irrigating dry fields. In China, tor 
instance, it is sometimes done in the 
peculiar fashion shown above. A 
•water-wheel is mounted in a small 
stream at right angles to the flow of 
the current. The water won't turn- 
it over and so a small boy does it 
tread-wheel fashion. 

He holds on to a pole sunk in the 
water, and pushes the wheel around by 
stepping on to the ends of the blades. 
The water is then forced through a 
trough leading to the fields that need 
irrigating. 

One way to develop a Marathon runner 
— but pretty tedious after the first hour! 

Selling to the Man 
Higher Up 

" TCE cream cones, five cents each!" 

shouted the small boy standing along- 
side of the bus. Several passengers on 
the upper deck looked down longingly at 
the tray of cones below, when, be- 
hold! the tray of cones shot up within 
their reach. The boy had mounted his 
tray on a long pole in order to get the 
trade of the men and women higher up — 
and he succeeded. 

While the bus riders waited in the 
hot sun for the bus to start they fell 
easy victims to his plan. .Xnd he gathered 
in the nickels. Or perhaps he charged 
a dime. Ice cream, 
like everything else, 
has become more ex- 
pensive, and besides, 
this boy's business is a 
risky one. Ice cream 
melts quickly in the 
hot sun. 

Should two or three 
bus loads pass him up, 
the ice cream in his 
cones would run down 
into the tray and the 
; result would be a total 
loss. 

When this picture 
was taken there w;ere 
just four cones on the 
tray, and eight peo"ple 
on top of the bus. His 
chances of selling out 
seem good. 




It Was Here Before Columbus 

ON a farm near Rosewell, N. M., is an 
irrigation ditch, or rather a raised irri- 
gation canal, which is one of the oldest evi- 
dences of man's inventive powers on this con- 
tinent. It was built centuries before Colum- 
bus learned navigation. 
The walls of the canal 
are believed to have been 
made of sediment taken 
from a near-by spring, a 
clay-like material that 
exposure to the air has 
made as hard as stone. 

The making of two 
blades of grass to grow- 
where but one grew 
before through irrigation 
is a very ancient practice. 
It was carried on crudely 
by the Egyptians at least 
as early as 2,000 B.C. 
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When You Walk the Ladder 
Step Goes with You 

THERE is now a ladder that has 
just two steps, one for each foot. 
As you climb you take the steps 
with you. There is a pocket in each 
step into which your foot fits 
snugly. 

- The slots along the sides of the 
ladder in which the steps slip up and 
down are provided with ratchets that 
will hold the steps in a fixed position 
whenever you press down on them. 
Thus by dragging one foot after the 
other you can adjust the steps to suit 
yourself. 

How do you get down again? We 
are not quite certain, but we presume 
that you reverse the action 

No Smuggling on 
the Rhine! 

pUT! Put! Put! 
* Put! The mod- 
ern watch on the 
Rhine pricks up his 
ears. A launch is 
running without 
lights somewhere in 
the river. He passes 
the word, a search- 
light begins to feel 
around in the velvety 
blackness, and a 
launch flashes into 
view as the brilliant beam picks it 
up. The srntry hails the boat, but 
gets no reply. Instantly a rattle of 
machine-gun shots rings out on the 
night air. and the boat stops. 

The combination of machine-gun 
and searchlight was invented by the 
British forces to break up smuggling 
on the Rhine. When the light plays 
on an object the gun is automatically 

nt trained on it. 
The gun and the 
searchlight are mount- 
ed side by side on a 
common stand and turn 
oh the sariie axis. When 
the searchlight is 

turned about to pick up 
a boat, the gun moves 
with if. When thfe l)oat 
is spotted, the gun is 
ready for action, if 
necessary. ' ;ir % 
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Here's Meixim's House of Silence 



THE baby below you has whooping 
cough; the man above you has a 
pianola; and both tune up around bed- 
time. 

But Hiram Percy Maxim, 
the well known inventor of 
the silencer for firearms, has 
come to the rescue. Be not 
alarmed, he does not intend 
noiselessly to shoot your neigh- 
bors, but to apply his silencer 
idea to the apartment-house 
itself. He would build apart- 
ment - houses, hospitals, and 
hotels so that thewindows need 
never be opened. ' Air is furnished from 
the roof through a main duct and 
several branching flues. On top of 
the main duct there is a silencer that 
breaks up the noise waves in the air 
which is entering. As it goes into 
the silencer it passes through a series 
of spirals which are enclosed in an 
inside chamber made of sound-deaden- 
ing material. By the time the air 
finally reaches the main duct all the 
noise has been taken out of it. 

In the duct there is a fan for forcing 
the air down and a coil for heating or 
cooling it. In winter the coil is filled 
with steam and in summer it is filled 
with a refrigerant. The fresh-air open- 
ings are near the ceilings of the rooms 
and the flues for carrying off the foul, 
used air near the floors. 




Why Not Sharpen Your 
Own Skates? 

SKATES dull easily and the result 
is that you skid on the ice just as 
an automobile does on wet pavement 
Every skater should own his 
own sharpener. 

The picture below shows an 
individual skate - sharpener 
that has recently been in- 
vented. 

To use this skate-sharpener, 
first turn your skates upside 
down and fit them into grooves 
in a small wooden stand. 
Tighten them in place by 
means of screws, and then rub 
the upturned edges with a 
sharpening bar. 



With the windows 
closed and the air com- 
ing through a silencer 
on the roof, you will not 
hear your neighbor's 
pianola or his baby ' 




SILENCING 
•SPJRAL VANES 




As noise waves enter 
the silencer, they pass 
through a series of spir- 
als enclosed in a cham- 
ber made of soimd- 
deadening material 



Sharpen your own skates as 
easily as you shine your shoes 



Sheet Piling May Be Pulled Out by Hydraulics 



HYDRAUIIC 
CYLINDER. AND 
.0)L-AauATED 
f 151 ON 




HOW can you pull out sheet piling used in coflfer- 
dams? One ingenious method is shown herewith. 
A heavy steel cylinder with pipe fittings and piston is 
used. The piston-rod, with a hook on the end, protrudes 
from the end of the cylinder to engage the holes in the 
ends of the sheet piles. The cylinder is attached to 
a tall and strong spar at a height sufficient to reach the 
normal height of the pile-holes. A pump completes 
the outfit. 

When all is ready, with the hook engaging the eye in a 
pile, cylinder oil is pumped into the lower end of the 
cylinder, and the piston pulls the hook 
upward. 

With eight tons of lifting power the 
device is capable of moving almost any- 
thing that can be driven. 



Piles may be pulled out of 
^ deep water by mounting 
', pump and spar on a scow. 

The device has a lift- 
> . ing . power of eight tons 



The small cylinder attached to 
the spar will pull up sheet piling; 
a piston in the cylinder, has a 
hook on the end that fits into the 
eye in the pile; oil is'puniped 
into the cylinder and the 
.piston easily pulls the pile up 
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Put a Burglar Alarm on Your Baby / 

KIDNAPPED — not by Stevenson but by a burglar; many 
mothers are constantly in fear of having this happen to 
their babies. They always keep a watchful eye on the baby- 
carriage. Why not attach a burglar alarm to baby and 
carriage? This has been done, as you will see if you look 
at the picture below. 

Fastened to the carriage ju.st below the handle there is an 
electric bell with wires running down from it to a battery 
below. When the mother leaves her child she sets the alarm. 
Along comes the burglar. Should he start to wheel the 
carriage away the bell will ring loud and long. Or should he 
notice the alarm and 
decide to remove the 
baby from the carriage 
he will be foiled again: 
the alarm is also at- 
tached to the baby. 





No one can steal 
this child without 
setting off an alarm; 
the alarm is at- 
tached both to the 
carriage and the baby 

® Press Illustrating 
Ser^'ice 



Bats Made of Wood Strips and Glue 

ANEW baseball bat, bidding fair to make its appearance 
in major baseball, has been developed at the Forest 
Products Laboratory, Madison, Wis. • 

It is made by gluing together strips of wood obtained from 
board edgings and waste stocks. The strips are 
selected to give clear material and are dressed to 
a smooth surface before being glued together. The 
moisture content is also equalized. The lamina- 
tions may vary in thickness from a half to three 
quarters of an inch. 

The photograph below shows several 
bats made by gluing together three 
laminations, three quarters of an inch 
thick and two and a half inches wide. 
Two bats, as shown in the picture, 
failed while being used. 

In both cases the failure occurred in 
the wood, while the glue held unbroken, 
even under the severe pounding the 
bats received. 

The laminated bats seemed to give 
as good service as the solid bats on 
the field, and the players showed no 
preference for one kind over the other. 



From one angle this staiuc ot a woman smiles at 
you derisively; from another you see the mask 
torn off and face and body tense with anguish 

Turns Two Faces to the World 

AS you walk through the Garden of the Tuileries in 
jr\. Paris, you come upon the statue of a woman who 
slouches carelessly on her pedestal and looks down at 
you with an unplea.sant, derisive grin. But if you walk 
around her you will see the real woman with the mask 
torn from her face. 

Her head is thrown back in anguish, her teeth 
clenched, and her eyelids drooping with pain. Her body 

is no longer slouching 
but tense. She holds 
the mask in her left hand. 

This remarkable statue 
was first made in clay 
sixty-five years ago by 
Ernest Christophe, who 
called it "Sorrow." 

Twenty-one years later 
Christophe remade the 
statue in marble and 
gave it a new name — 
"The Mask." 




Here's a Stove that Opens 
Up Like an Umbrella 



Here is a collapsible stove for camp- 
ers. The grate is moimted on a rod 
and opens up umbrella fashion 




These bats were made by gluing together strips of wood; 
in the two imperfect bats the wood cracked — not the glue 



ET'S go camping — build a fire in the 
woods and cook our dinner on it, " some- 
one says. And then you remember how last 
time somebody kicked the log you were using 
to prop the coffee-pot, and over it went — just 
as it was going to boil, too. And you jumped to save it, 
and tipped over the frying-pan, and its contents were un- 
fit to eat. "No! Give me a good steady stove at meal- 
time, " you reply. 

Now Roderick D. Turner and Walter G. Dedolph, of 
Mount Vernon, Washington, have together invented a 
camp-stove that is the very thing you need. When not 
in active service it can be folded up like an umbrella and 
carried just as easily. 

A central rod is driven into the ground and supported 
by a tripod that has adjustable legs. Mounted on the 
central rod is a collapsible grate that may be opened up 
and flattened out. You rest your pots upon it. The 
grate is supported by wires from the central rod. The 
whole stove weighs but ten pounds. 
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You Can Tuck This Piano Under Your Arm 

"/^H, what a pal was Mary!" 

soun 



sounds just as convincing 
on a small sixty-pound piano as 
it does on a baby grand — par- 
ticularly so since the tone of the 
new small piano is harp-like, and 
Mary is dead. 

What does this tiny piano look 
like? The picture below will show 
you. 

It is so small that soldiers 
at the front were able to tuck it 



Hot iron is poured into these machines and 
whirled into pipes by revolving molds 



Whirling Molten Iron 
into Pipe 

IF you whirl a string with a weight 
on the end and then let go, what 
happens? 

It flies off at a tangent. This 
is caused by what is known as 
centrifugal force; and the same prin- 
ciple is applied to many pipe-casting 
machines. 

The hot iron is poured into the ma- 
chine, and it lands on a whirling steel 
mold that is properly cooled. 

The liquid is flung against the sides, 
hardens, and comes out a perfect pipe. 
The pipes that are made in this way 
are of uniform thickness, and, though 
thin, are very strong. 

How Will You Have 
Your Gas? 

JUST as we get expert in sight-read- 
ing the gas-meter, along comes an 
Englishman with a new scheme for 
measuring the gas we burn. He pro- 
poses that it be sold by heat units 
instead of by the cubic foot. 

This doesn't mean that the gas- 
meters will be scrapped. They will go 
merrily on registering cubic feet, but 
in order to understand your bill you'll 
have to translate that into heat 
units. 

To do this you have only to 
remember that the unit of heat 
measure is the quantity of heat 
required to raise a pound ofwater 
one degree Fahrenheit. If, then, 
when Polly puts the kettle on it 
contains two pints of water, it 
will require 380 heat units to 
bring the water to the boiling 
point — 212° F. It is proposed 
that the new "gas unit" shall 
contain 100,000 such thermal 
units, so that one "gas unit" 
will have sufficient heat to boil 
two hundred and sixty such 
kettles as Polly put on. 




away in their equipment and take it 
out whenever they had a few hours' 
rest. The piano has a regular five- 
octave range, but tuning-forks instead 
of strings ire used to produce sound. 
This, of course, does away with the 
necessity of tuning the instrument. 

When you strike a key, a hammer 
drops on a tuning-fork, which is set to 
vibrating and produces a tone. 

The fork is connected by a spring to a 
sounding-board that reinforces the tone. 

The piano is also equipped with 
a loud pedal. When you step on it a 
damper that rests on the end of one 
arm of the fork is raised, and the 
fork is free to vibrate 
loud and long. 



Constructed to cool 
off overheated under- 
ground electric cables 



This tiny portablepianowetghsbut sixty pounds; 
it has a full five-octave range, but the tones are 
produced by tuning-forks instead of strings 

Saving Fallen Fruit 

WHEN a strong wind blows, a 
large number of lemons, oranges, 
and grapefruit that are nearly ripe 
drop to the ground. Many are bruised, 
and many more are instantly attacked 
by ants and worms. The fruit is a 
total loss unless quickly gathered. 

If they are picked up promptly, 
the uninjured parts can be turned into 
by-products. The lemons can be used 
to make lemon oil, citric acid, citrate of 
lime, and dried lemon peel; the oranges 
will yield vinegar, marmalade, syrup, 
and orange butter much like apple 
butter; the grapefruit, juice and mar- 
malade. 





He is testing out by-products made from 
bruised lemons, oranges, and grapefruit 



Cooling Off Underground 
Electric Cables 



UNDERGROUND electric cables 
frequently become heated to the 
danger point. A company in De- 
troit has constructed a portable 
blower that will cool the cables. 

The blower is equipped with a 
twenty-eight-inch fan connected 
to a 7.5-horsepower motor. A 
discharge pipe from the blower 
is inserted in a circular sheet- 
iron plate having the same di- 
ameter as the manhole to be 
covered, and the two are then 
cemented together to make an 
airtight joint. The circular plate 
is fitted over the manhole near- 
est to the overheated section of 
the cable, and the motor is 
started. 
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The upper part is an ordinary film negative upon which 
has been photographed an alphabet of type. The lower 
section serves as a guide for the pointer, the upper 
part being covered by the lamp-house when in use 

Hand Lettering by Machine 



WHILE printers may readily set 
up advertisements and cards on 
linotype and monotype machines, it 
has always been difficult to prepare 
those displays which are to be photo- 
graphed on copper and run as a solid 
block — a half-tone engraving. It is 
to fill this, missing link that Isaac 
Bunnell of New York has invented the 
desatype. 

The machine does lettering, the 
same sort of lettering that an expen- 
sive artist does, and in about one 
tenth the time. Moreover, its range 
in style of lettering is much greater 
than the ordinary artist possesses, for, 
in fact, it uses the best work of all 
artists. Practically anything that a 
graduate professional can do, the 
machine can do, and keep it up in 
unending variety all the day long. 

The operator first clamps a rough 
dummy layout on a platen at the 



point shown in the 
illustration. Then 
from his file he 
selects the type-card 
which carries the 
style of lettering called for in the 
dummy. These type-cards are nega- 
tives, and a complete set of them, 
like fonts of type, contains the vari- 
ous sizes and styles of letters. The 
selected card is put in the machine and 
moved around until the letter desired, 
"P" for example, falls under the index, 
or pointer. The operator then knows 
that the "P" on the film part of the 
type-card is under the lamp-housing, 
ready to print. 

Pulling on a short lever at his right, 
the operator causes the lamp within 
the housing to light up and send its 
rays down through the clear place in 
the negative and so print the letter 
the clear place corresponds to — suita- 



Scicnce 



Eng'inepring' 
Mechanics 
Invention 
Autcmiobiles 
Radio 



The operator prints letter 
after letter by simply 
moving the negative tnd 
pulling a lever. The dis- 
play card on the left 
demonstrates that the 
machine allows as great 
latitude in the spacing of 
letters as does hand work 



ble sansitized paper being mounted on 
a roller beneath the lamp-housing in 
such .a. way that it can be affected 
properly by the oncoming rays. Ad- 
justment of another lever sets the 
apparatus over one space, ready to 
print the next letter, and in this way 
the process continues. An automatic 
timer on the lamp gives each letter 
equal exposure. 

After the printing of the layout is 
completed, the part of the sensitized 
paper used is torn off its roll, and 
developed and fixed just as ordinary 
"slow" photograph prints are handled. 
Immediately the black lettering stands 
out on a white background, just as if 
a professional artist had done it. 



How They Are Chasing the Rats Out of England 



ENGLAND'S full of them 
■ — the black Irish rat, 
the brown Alexandrine rat, 
the common brown rat, and 
ye olde English black rat. As 
a result England has had a rat 
drive, scheduled to last a week 
— the week being officially 
called "Rat Week." Besides 
using traps and poisons to get 
'em, ferrets were put on the 
job. Here you see three fer- 
rets ready to start on a tour 
through a huge woodstack at 
Aldershot. 

This is, briefly, the history 
of England's rats: until the 
first half of the eighteenth 




During "Rat Week" in England, ferrets were 
set on the trail of many rats; those shown 
here are ready to tour through a woodpile 
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century the old English black 
rat reigned supreme; but then 
the common brown rat invad- 
ed the country, coming by 
boat from somewhere in Cen- 
tral Asia, and bringing with it 
the bubonic plague. This 
fierce little animal nearly ex- 
terminated its black brothers. 

The brown Alexandrine rat 
was imported later. As fcr 
the Irish rat, it is a black 
variety of the common browa 
rat and is not seen very often. 
Whether native or foreign, 
rats are great disease-carriers 
as well as voracious guests at 
the nation's table. 
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Want to Be a Movie Star, Fido? 



Says Joe Martin, orang-outang: "Follow master — 
that's my motto; I copy everything he does. As you see, 
today, instead of acting, I'm the camera man; by being 
able to help out in a pinch, I have made myself quite 
valuable — and really these men's jobs are simple" 



Murphy, Edwin Earle's pet, tells us 
this: "I'm not an actor and don't 
want to be one, yet my master 
insists on featuring me — so some- 
times I nip better than trousers" 




Imperial Caesar's tale: "This picture shows 
— that's what the public think. I'm the ■ 
confess I think my success is due not to my 




"Ours is the ideal life," these four will tell you. "We never fight 
and we aren't at all jealous of each other — that's why we succeed" 




Here's Joe Martin again: he's going to give the baby 
pig a bath under a hydrant spout. Joe says, "Curly 
Stecker has really taught me nearly all I know; he 
is a very good trainer: but then, you know, I film well" 
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Says Kazan: "I am a full-blooded Russian wolf-hound 
and thank my parents for my beauty — I might have 
been a cur! Good looks do help in the movies, but I 
have incidentally cultivated a most fascinating smile" 
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We'll TeU You How to Do It 





Here's baby tiger's tale; "We tigers have fierce repu- 
tations and nobody loves us; but that's no way to 
make a success in life. Consequently when Enid 

Bennett pets me, 
I purr sweetly I" 



me struggling for life in a swirling torrent 
hero in 'The Eternal Triangle,' and I 
histrionic ability but to my good looks" 




Says Charlie, the elephant: "Had I stayed in the old country I would have been noth- 
ing but an ordinary laborer: here in America I am an actor of no small fame. Ihavea 
fine memory and so thismovie game is allverysimple — one rehearsal is enough forme" 





The extras speak: "All morning we were starved; then 
they let us loose in a grocery store and we made for 
the pieces of raw meat that we smelled. All the while the 
camera man was grinding away. Foolish, don't you think?" 



Ethel says: "Once I lived in a Zoo; but that easy life kills 
ambition, so I got out before it was too late. I went into 
the movies and have starred in ' The Lion's Claws,' 
'Lost in the Jungle,' and 'The Lure of the Circus'" 
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Should Home Look Like This? 

" QQUARE houses belong to the devil." This startling 
O statement was made by Mr. C. N. Wisner, a New 
Orleans inventor — not in a campaign against the landlords 
of apartment-houses, but in behalf of the new round 
house Mr. Wisner has invented. A model of one of these 
houses is shown below. At first glance it looks like five 
pots with their lids clamped down, but you soon notice the 
windows and the halls that join the rooms together, each 
seeming pot representing a room. You can start with 
one, and add one by one as you wish. They are made 
of concrete cast in steel molds. 



© liitcniaiidiiitl I'ilm Service Co, 

He looks like Santa Claus, and he is one; all through the year 
he makes Christmas toys; thus he is able to earn his living 

Toy-Makers in Santa's Work-Shop 

ALL through the year, when you have for- 
. gotten all about Santa Claus, eighty 
very old men and women are patiently 
making Christmas toys. They had 
thought they were too old to be of 
any use in the world until the New 
York Association for Improving the 
Condition of the Poor started a small 
toy factory for them. The finished 
toys are sold in a store and the profits 
go to the workers. Thus they are 
able to earn a living. 

When the factory jvas started there 
were only about ten workers, but now 
their number has increased to eighty, 
and they have moved from their small 
work-room to a much larger one. 




© Keystone View Co. 

These are not five pots linked together, but five rooms, hallways, 
and closets — a model of what the inventor calls the perfect house 



How Much Wind Can She Stand? 



HIR! Whiz! The wind shot 
through the wind-tunnel, and 
the small airplane quivered. Just 
below her, two men glued their eyes to 
a strange-looking instrument known 
as an aerodynamic balance, and along- 
side of her another man looked in at 
her through a glass window. They were 
testing her to see how she stood up un- 
der the force of wind of varying veloc- 
ity. A fourth man regulated this speed. 



Using Compressed Air 
to Mix Paint 



EADERS of the Popular Science 
Monthly have been made famil- 
iar with "paint-guns," which elimi- 
nate laborious brush-work on rough 
jobs by using compressed air to spray 
the paint on the surface to be coated. 
Now an ingenious workman has called 
in compressed air to save the back- 
breaking labor of stirring paint. In 
his shop, as in many others, a large 
supply of paint is kept always on hand. 
It is necessary to stir the paint from 
time to time to keep it properly mixed 
and ready for service. 

There happened to be a high- 
pressure air supply handy to the paint- 
room, so the workman rigged up a 
double wooden paddle for each paint- 
tub with the paddle shaft projecting 
above the top and held in placebycross- 
pieces. When the paint needs stirring 
a pneumatic reaming tool is slipped 
over the end of the paddle shaft, the 
paddle is whirled rapidly around, and 
the paint is thoroughly mixed in a 
surprisingly short time. It is neces- 
sary only to shift the reaming tool from 
tub to tub to stir the whole lot. 



The airplane is a tiny model, one 
twenty-fourth as large as a regular 
airplane. The wind-tunnel runs the 
whole length of the room and is four 
feet square. 

The balance is the only one of its 
kind in the country, and is so accurate 
that it can measure to within one ten 
thousandth of a pound. By adjusting 
a series of weights the men can de- 
termine the effect of the wind on the 
airplane. The 
wh ol e 0 u tfit is 
located in the 
Massachusetts In- 
stitute of Technol- 
ogy, and it was used 
by the army and 
navy throughout 
the war. 




The man on the landing is looking through 
a glass window at a small model airplane 
fastened inside of a wind-tunnel; the man to 
the left is regulating the speed of the wind 
that he is sending through the tunnel; and 
the two inen directly under the spot where 
the airplane is fastened are reading an 
aerodynamic balance that tells the effect 
of the wind on the airplane. They can be 
seen more plainly in the picture at the right. 
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One of the Great Unknowns 

This Edison of the rifle-barrel won't quit work till he quits life 

By Herbert Asbury 



BOARD a tunnel train under the 
Hudson river, and get oflF at the 
Exchange Place station in Jersey 
City. Then walk down Hudson street, 
perhaps the dirtiest and noisiest of all 
the dirty and noisy streets of Jersey 
City, until you reach Morris street, 
in the midst of a multitude of machine- 
shops and foundries whose clangor and 
clamor is never stilled, and 
within sight and sound of the 
bellowing steamships that line 
the Jersey City docks and 
piers. Walk down Morris 
street to No. 18, a dingy and 
dilapidated old structure, and 
climb the stairs to the fifth 
floor. And there, while your 
ear-drums are assaulted by the 
screeching whine of a planing- 
mill on the same floor, you'll 
see at the head of the stairs a 
sign: 

pope's bell 

Bell out of Order. Knock on the 
Glass 

You knock and knock, and 
then you knock again, trying 
vainly to compete with the 
planing-mill and the noises of 
machinery that come filtering 
up the stairs. But finally the 
planing-mill subsides for an 
instant, you pound on the 
door with all your might, and 
suddenly it is opened by an old 
man with very gray hair, a 
homemade cigarette drooping 
from his lips, a little black 
cap on the back of his head, 
and a twinkle in his bright gray eyes. 

He is the Edison of the rifle-barrel. 
His name is Harry M. Pope, and he is 
hard to find. 

Truly he is a prophet without honor 
in his own country. He is known 
wherever rifle experts gather and 
wherever fine rifles and fine ammu- 
nition are manufactured; but in his 
own home town the rank and file of 
the population — and the big business 
men, too — never heard of him. He has 
lived in New Jersey for almost fifteen 
years, and in all of that time his 
work-shop has been in 18 Morris 
street — but his name does not appear 
in the city directories, nor in the 
telephone directory, and the Chamber 
of Commerce of Jersey City has no 
record of him. The writer succeeded 
in finding him only because an ancient 
gunsmith on the outskirts of the city 
happened to remember his address. 

The shop in which Mr. Pope manu- 
factures fine rifle-barrels and does the 
delicate work of adjustment seems to 
an outsider to be cluttered with tools 



in hopeless confusion. But there really 
isn't any confusion at all; he just 
hasn't room for all his tools. Every 
nook and corner of the place is jammed 
with lathes and punches and dies and 
tools of all sorts — with the exception 
of a small space in a corner. 

That space holds a rather dilapi- 
dated couch, with a faded blue neck- 




The shop may seem to you to be a hopeless clutter of 
confusion. It is not. The fact is, Mr. Pope hasn't room 
for all the lathes and punches and dies and other 
tools necessary in his business of making rifle-barrels 

tie thrown carelessly upon it, and a 
pair of heavy army shoes peeping 
from beneath it. This is where Mr. 
Pope does most of his sleeping — when 
it occurs to him to sleep. He doesn't 
sleep a great deal; he thinks, with 
Edison, that it is a waste of time. 

He eats regularly if he happens to 
think of it, otherwise only when he 
becomes so hungry that the matter of 
food intrudes itself. He has a home, 
of course, and a family, — two of his 
boys were in the American Army 
during the war, — but he is so much in 
love with his work that he sleeps in his 
shop some four or five nights a week. 

" But I'm getting a little tired now, " 
he said, "what with all this noise and 
so much work. I'd like to be in the 
country for a while." 

"Are you thinking of retiring?" 
"Retire!" exclaimed the wizard of 
the barrels indignantly. "I'll retire 
when I'm dead! What I meant was that 
I'd like to have my shop in the country, 
where I could get a bit of fresh air. " 
The postmarks on the great mass of 



letters piled on Mr. Pope's work" 
bench demonstrate that, if without 
honor in his own country, he certainly 
has great honor in Canada and in 
California and Maine and all of the 
other states of the Union. 

Mr. Pope has known and loved 
rifles all his life. 

"I began shooting when I was a 
kid," he said, "and I've been 
shooting ever since. I had 
a hard time finding a gun 
that would shoot like I wanted 
it to shoot, and like I knew it 
ought to shoot, so I went to 
work and made one. I liked 
the work so much that I kept 
at it." 

Manufacturing rifle-barrels 
is about everything that Mr. 
Pope does. Repair work is 
distasteful to him, and repair 
work on barrels is the only 
thing of that sort that he will 
do at all. His delight is to 
take a perfect action direct 
from the factory and fit that 
action with a barrel of his own 
making — and the combination 
is a gun that wins champion- 
ship matches. He has made 
many rifles of that sort; for, 
after all, it is the barrel that 
determines whether a weapon 
is a rifle or merely a piece of 
junk in the form of a rifle, 
and some of the guns that he 
has made have been con- 
sidered by experts the finest 
in the world, and all of them 
in the hands of marksmen have 
brought home record scores and medals 
galore. Many of these prizes and 
medals the visitor will find hung on 
nails in a corner of Mr. Pope's work- 
shop, because he can shoot about as 
well as he can make rifle-barrels, and 
has won many big rifle tournaments. 

Mr. Pope is a native of New Hamp- 
shire, and possesses a little more than 
his rightful share of New England 
reticence. Like all true artists, he is 
modest. However, it was learned, by 
dint of persistent questioning, that he 
has been making rifle-barrels for more 
than thirty years. He has had shops 
in various New England towns, and 
once went to the Pacific coast. But he 
lost everything he had in the San Fran- 
cisco earthquake, and then returned to 
the East and settled in Jersey City. 

Even if he achieves that dream of a 
place in the country, he probably won't 
see very much of it, because the most 
striking impression that one gets of 
Mr. Pope is that he will continue to 
work with his rifle-barrels for eighteen 
hours a day as long as he lives. 
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She saw the burglar coming, and pushed two buttons con- 
cealed on her bed ; then she threw up her hands as requested 

Announcing Mr. Burglar 

"TJULLET Johnson," burglar, ran- 
JD sacked the ground floor of a 
house in Philadelphia and then invaded 
the owner's bedroom. "Keep your 
hands in sight and your mouth shut," 
said he, and his victim promptly 
obeyed. A few minutes later "Bullet" 
left the house, and several policemen 
ran out to meet him. He is now serv- 
ing a five-year sentence in prison. 

How did the police find him out? 
In the side of his victim's bed two 
push-buttons were literally embedded. 
When the woman in bed heard the 
door creak and saw it move as the 
burglar entered, she pressed both 
buttons, one of them once, the other 
twice. A bell rang in the house on 
each side of her, and the neighbors 
woke up and called the police. 

Wilfred B. Henderson originated the 
idea. 

His house was one of eighteen on 
his block, and there had already been 
six burglaries near by. He suggested 
that electric bells with push-buttons 
be placed on one of the beds in each 
house, and that they be wired together, 
so that each house might ring up the 
houses on each side should a burglar 
appear. One ring means the house on 
the left and two the house on the right. 
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Shop-Lifting Up to Date 

" T ET me see that necklace in the case over there," 
says the lady to the salesman. He goes after the 
necklace and brings it back; she decides not to take it, 
and goes out. 

Shortly after she has gone various articles are found 
to be missing. They went with the lady, who was a 
shop-lifter. The method of working was to get the sales- 
man out of the way by a subter- 
fuge. While he was gone 
she "accidentally" knocked 
down sundry small articles, 
which she kicked close 
to the counter. Shortly 
afterward, under cover 
of tying her shoe-lace, 
she transferred them to 
a couple of strong 
elastic garters that she 
wore around her legs. 
After her real business 
had been accomplished 
the proposed purchase, 
of course, no longer in- 
terested her. 




A shop-lifting device that emanates from Eng- 
land; London stores suffered accordingly 



Harnessing a Spring to Pump Itself 



Can You Name the 
Seven Seas ? 

OMAR KHAYYAM and Kipling 
both talk about the Seven Seas. 
What are these Seven Seas? 

They are really the five oceans — 
the Arctic, the Antarctic, the Atlantic, 
the Pacific, and the Indian oceans. 
And the number seven is derived by 
dividing the Atlantic and Pacific 
oceans into halves, and calling these 
halves the North and South Pacific and 
Atlantic oceans. 

The reason for this is supposed to 
be that the number seven symbolizes 
completeness or perfection. As early 
as the beginning of Christianity, the 
rabbis affirmed that "God made the 
Seven Seas." 



|Y harnessing a spring so that it 
pumps itself, two farmers who 
live on opposite sides of the road on 
an Iowa hilltop near the Mississippi 
river have running water in their 
homes and barns. Their farms lie 
on top of the hill. The long timbered 
slope of the hill is owned by one of 
the farmers and used as a pasture. 
Near the top of the hill a spring 
bubbles out of the limestone. 

The spring was cemented 
in to keep out impurities. 
Fifty feet below, a cement 
reservoir eleven feet deep 
and ten feet in diameter was 
built in the ground and the 
water from the spring piped 
to it. Seventy-five feet down 
the ravine from the reservoir 
a square rock-pit eleven feet 
deep was made, and an auto- 
matic pressure pump in- 
stalled in it. A two-inch 
pipe was laid underground 
between the reservoir and 
pump. From the pump a 



smaller pipe was run to the top of the 
hill, a distance of eighteen hundred feet 
and a lift of four hundred feet. At the 
top it branched into two p pes. 

The system works automatically. 
Open any one of the faucets on the 
two farms and the pump begins to 
work. The water, as it drops through 
the pipe from the reservoir to the auto- 
matic pressure pump, works against the 
piston with a pres- 
sure of forty - five 
pounds to the inch, 
•■ House driving the piston 
with a force that 
sends the water up- 
hill. When the fau- 
cets are closed, the 
back pressure of 
water holdsthe piston 
"^''cSJwSw''" sothatitcannotwork. 




The water from the 
well above is auto- 
matically pumjjed to 
two farms. The 
pump is enclosed in 
the house to the left. 
When any feucet is 
turned on the water 
works against the 
piston of the pump 



56 



March, 1920 



Self-Starters for Airplanes Introduced by the N. C. Craft 



Ev 
read the magazine sec- 
tions of the Sunday news- 
papers during the past year 
knows that the engines of 
airplanes are started by 
man power. You have 
probably seen pictures 
showing a team of three or 
four men, hands linked, 
starting the propeller, the 
outside men pulling the 
man who actually turned 
the propeller out of the 
suction of the revolving 
blade at the critical 
moment. 

With millions of auto- 
mobiles equipped with self- 
starters, the question has often 
been raised as to why air- 
planes were not fitted with a 
similar device. One thing 
that prevented this was the 
additional weight necessary to 
install such equipment. 

All these problems have 
been overcome by a starter 
manufacturer, the first appa- 
ratus being fitted on the N. C. 
boats. 

The new apparatus consists 
of a small twelve-volt motor 
operated by a storage battery 
weighing twenty-six pounds. 




Now comes the self-starter for airplanes, a feature 
long needed by pilots. No more danger of injury 
to the mechanic if it is attached to your airplane 



The current revolves the 
armature shaft of the 
motor. A small pinion on 
the end of the armature 
shaft drives another small 
eight-toothed gear, which 
meshes with a larger gear 
attached to the propeller- 
shaft, so that the engine- 
shaft and propeller are 
automatically started. The 
starter turns the engine at 
from forty to fifty revolu- 
tions a minute, and the 
storage battery has suffi- 
cient capacity to start the 
engine one hundred and 
fifty times. 

The pinion on the drive- 
shaft does not mesh with 
the shaft gear until the 
starter button is pushed, 
when the pinion automatic- 
ally slides along the screwed 
end of the shaft until it 
drives the shaft gear to the 
propeller. As soon as this 
begins to revolve faster 
than the driving pinion, it 
is thrown out of mesh and 
the battery current con- 
served for the next starting 
operation. This apparatus 
opens up great possibilities 
for the future. 



were 



WHALING has been fol- 
lowed for hundreds of 
years. In the old days of 
hand harpoons only the sperm, 
bowhead, and right whales 
hunted; but today, with modern 
equipment, every kind of whale, from 
the giant blue whale or sulphur bottom 
to the killer whale, is sought. 

The whale yields many products of 
commercial value — whalebone, oil, fer- 
tilizer, and glue. In Japan whale meat 
has become an important item on the 
menu of the poorer classes, and it is 



Whale Ho! — There She Blows! ^i'^ to get in another shot, 

so a small boat is put out 
and the game lanced through 
the heart or lungs with a slender spear. 
Often the whale will smash the small 
boat in its death flounderings, if the 
rowers are not agile enough to dodge 
its great flukes, so only the most 
skilful men are allowed to finish a 
wounded whale. 

Whales migrate with the seasons. 
In the early winter they go south, re- 
turning north again in the fall. 



canned and shipped to all parts of 
the empire. 

Whale-hunting is a dangerous pur- 
suit, and whalers are a rough, hardy 
lot. They must withstand all kinds 
of weather in their boats, which are 
small and round-bottomed to facilitate 
manipulation and speed. 

It often happens that a whale, 
harpooned from the steamer, is not 




The harpoon exploded in the lungs of the whale 
and it died almost without a struggle and 
sank. The winch will raise the forty-ton body 



Cutting up the head of a dead whale after it has 
been drawn up on the slip at the shore sta- 
tion. The men work with long-handled knives 
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MOTOR DRIVEN ^ 
PUMP i 



HAND OPERMED 
SAFETY GATE 



SWITCH OPERATING 

F..OW 



For a small consideration, even the poor man may have the pleasure of 
watching high-priced fish and aristocratic oysters in their natural habitat 

Visiting the Fish Without Getting Wet 



How to observe fish and other sea 
creatures in their natural en- 
vironment, without undergoing the 
dangers and inconveniences of descend- 
ing in a diving-bell or a diving-suit, 
has been solved by Edward D. Stodder, 
of New Rochelle, N. Y. 

He proposes to build a pier far 
enough out over the water so that the 
wave motion does not disturb the 
sand on the sea-bottom. At the sea- 
end of the pier one or more cylindrical 
structures of steel, cement, or masonry 
are to be placed. These caissons, 
which will rest on a firm foundation, 
are to be high enough to be easily 
accessible from the platform of the 
pier through a door in the side of the 
tower-like caisson. 

Around a pillar in the center of the 
caisson a spiral stairway leads down- 
ward below the level of the ocean. 
Three rows of openings are provided 
in the submerged part. These open- 
ings are funnel-shaped, with the narrow 
part inside of the caisson and closed 
by heavy lenses of glass strong enough 
to resist the pressure of the water. 



The uppermost and the lowest rows of 
openings are for observation purposes, 
the middle row for the purpose of 
illuminating the parts of the water 
visible from the observation 
windows. 

The inventor has provided 
means for closing the open 
ings in case one or more 
of the glass lenses should 
break. The water, 
rushing through 
such an opening, 
automatically starts 
a mechanism which 
slides water-tight 
shutters in front of 
every one of the 
openings, and at the 
same time sets in 
motion a pump for re 
moving the water wh 
has come in through 
broken glass. He has also 
provided for the closing of 
all openings by hand pow- 
er, should the closing 
mechanism fail to work. 



Popular Science Monthly 

Something to Put in Your 
Empty Bottle 

GOT any empty bottles? Bottle 
ships in them. Bottled ships are 
really quite simple. The masts and 
other parts that project above the hull 
may be controlled by strings. The 
hull itself must be made small enough 
to slip thiou/h the neck of the bottle. 
Then you mount the masts and attach 
the cords. 

When you are sure that all the cords 
are working properly, slip the flattened 
ship through the mouth of the bottle, 
which should contain some moist 
putty to serve as a bed for the boat 
to rest on. 

Pull up the strings, glue them to the 
mouth of the bottle, and then cork it. 





iich 
the 



Mount the masts so they may be man- 
aged by cords; when down, slip the 
whole through the neck of the bottle ' 

Overcoming Obstacles to 
Perfect Broiled Hamburger 

IF Arthur E. Cowan, of Gloucester, 
Mass., had never eaten broiled 
chopped meat, one less patent would 
have crossed the threshold of the 
Patent Office. It is a broiler so made 
that, should it stick to the wires, it 
will prevent broiled hamburger from 
crumbling to pieces when you try to 
lift it. 

It is made in two sections, 
held together at one end by rings; 
the other ends are free to 
rotate. The wires are 
bent at one end. You 
place your hamburger 
on one section and 
close the other down 
over it. 

Should the steak 
stick to the lower 
one while cooking, 
swing the upper one 
all the way round, 
and the bent wires 
will gently dislodge 
the meat, which 
then slides on to the 
platter. 



Should the meat stick to 
the lower section, the 
upper is swung around 
beneath it, and its bent 
wires dislodge the meat 




HINGE- 



'-Ofr-5£T WIW GRIDS 
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An Electrical Cabinet Designed for 
the Class-Room 

THIS new electric cabinet, containing everything 
necessary for the study of electricity, looks like a 
kitchen cabinet. In the first place, there are two shelves 
that hold nothing but batteries; these batteries are used 
to supply the cur- 
rent for e X p e r i - 
ments. Since the 
voltage is low, dan- 
ger of shocks and 
accidents is elimi- 
nated. 

Then there are 
several boards that 
slide into grooves 
in the cabinet. 
These are fitted up 
with various elec- 
trical instruments, 
such as bells, tele- 
phones, meters, and 
push-buttons. The 
boards may be 
taken out of their 
racks and hung up 
in front of the 
class, and the pu- 
pils can practise on 
them. 





The electric cabinet for teaching 
electricity contains many boards on 
which there are several electrical 
instruments; the pupils wire them up 



Fireproofing the Air Mail 

You want to rush an important document to Washing- 
ton by air mail, but you are afraid to. Suppose the 
airplane should catch fire? Your document would be 
burned, you think. 

But you are wrong. Air mail is wrapped in an asbestos 
cloth container that is fastened to the airplane by thin 
steel strips and screws. Ten yards of asbestos cloth and 
ten yards of khaki cloth are used in the container. The 
asbestos cloth weighs two and one quarter pounds to a 
square yard. 

The Post Office Department tested one of these new 
fireproof bags at College Park, Md. A sack of dummy 
mail was enclosed in the bag, and the bag was soaked in 
gasoline. It was then set on fire and allowed to blaze 
for twenty minutes. 

When the blaze was put out, at the end of that time, it 
was found that nearly all the letters were intact — the 
few on the outside being slightly charred. 




© Harris & Ewing 

Air mail is now enclosed in bags made of asbestos cloth; 
even should the airplane catch fire, the mail will be safe 



A big caldron raised from the heating well by means of j 
jacks placed under the lifting lugs attached to the rim 

Lifting a Heavy Caldron Without the 
Help of a Crane 

IN the manufacture of caustic— which, in the language of 
chemistry, may be either sodium or potassium hydrox- 
ide — large caldrons of cast iron are used. Many of these 
caldrons have a diameter of ten feet, a depth of seven feet, 
and weigh about fifteen tons. Each one of these enormous 
kettles is placed in a well of fireproof brick and its bottom 
rests on ball-bearings supported by a pedestal of con- 
crete, centrally placed in the bottom of the well. In the 
sides of the well are openings communicating with the 
furnace. The kettle is rotated to prevent uneven heating. 

Occasionally it becomes necessary to lift the caldron 
out of the well. A crane sufficiently strong would cost a 
great deal. Frank G. Wheeler, of Appleton, Wis., uses 
detachable lifting lugs of C shape, which fit around 

the rim of the caldron 
and have a bracket at 
one end which engages 
the under side of the 
raised flange of the 
kettle. After three or more of 
these lugs have been clamped to 
the rim of the caldron, jacks 
are placed under them and the 
heavy kettle is lifted from its 
support and out of the heating 
well. 



A Machine Even for 
Winding Watches 

WHEN you wind your watch 
up at night, you do not 
feel that you have performed a 
very strenuous operation ; neither 
have you. But multiply the 
operation by twenty, a hundred, two hundred, and you 
begin to have visions of aching fingers and sore thumbs. 
This is exactly the way the watch repairer finds it. 

To save both time and fingers, an ingenious watch- 
maker invented the winder, a photograph of which is 
reproduced above. It is merely a metal dip to hold the 
watch and a clutch that engages the winding key. Insert 
the watch in the clip, hold it tightly, turn the handle 
a few times, and the watch is wound. 

Many a repairer has several hundred watches on his 
racks at a time, and some such device as thfe is a great 
convenience and time-saver. 




This mechanical 
watch-winder saves 
many sore fingers in 
a large repair shop 
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As the cylindrical tank is rotated, 
molten iron pours from nozzles 
into molds; two men handle it easily 



Making It Easy to Handle 
Molten Metal 



IADLING molten iron by bucket requires 
plenty of help and much care. A Cleve- 
land foundryman has invented an efficient 
ladling-machine that can be worked by two men. 

A cylindrical tank mounted on wheels < 
that run in tracks is filled with molten iron. 
One man moves the tank until it is directly 
over troughs that lead to the molds. Then the other man 
turns a handle and the tank revolves. Two nozzles 
discharge the iron into the troughs every time the cylinder 
is rotated. The tank is then rolled onto the next set. 

The tank is made of heavy boiler-plate lined with 
fire-brick. 



Popular Science Moniklij 

Turn on the Gas Like Electricity 

You light a match, turn on the gas — and the match 
goes out. Then you turn off the gas, look for another 
match, and start all over again. Ah, but there is an auto- 
matic gas-lighter, invented by Edward Obermeyer of Nessen 
City, Mich. 

It is so constructed that an electric spark jumps across 
the tip of the gas-jet every time the gas is turned on. Fur- 
thermore, if the gas should be blown out accidentally the 
spark will reappear and ignite the escaping gas. The gas- 
cock has a bar within it that is part of an electric circuit. 
When the valve is closed the bar does not touch a 
contact point near it and the circuit is broken. But when 
the cock is turned and the valve opened the two contact 

points touch each other 
and the circuit closes. 
A current is induced 
into a second circuit, 
whose contact points 
are spaced a short dis- 
tance apart directly 
above the tip of the 
jet. This current is 
strong enough to cause a 
spark tojump acrossthe 
gap and light the gas. 

Once the gas is 
lit, the heat from 
the flame will ex- 
pand the arm that 
furnishes one of 
the contact points 
of the spark, and 
this expansion breaks the primary 
circuit and does away with the spark. 



EXPANSION BAR 
AND CONTACT POINT 




When you turn on 
the gr.s, an electric 
circuitis closed, and 
the result is a spark 
just above the 
tip of the jet 




In Case of Emergency Use the 
Wayside Telephone 

You start to skid, lose control of your car, and crash 
head-on into another car! You are miles from the 
nearest town — what's to be done? In a case like this 
a "wayside telephone " i'^ a godsend. All you need is a key 
to the telephone box. These boxes are painted red and 
white and are located a mile apart on the road along 
the Mohawk river in New York State. In case of acci- 
dent of any kind, you walk to the nearest one, and open 
it. Inside you will find a telephone and a list of the 
nearest doctors, garages, hospitals, and hotels, with their 
telephone numbers. 



These five pieces of type, 
characters, were used in 



bearing strange Oriental 
Korea in the year 1403 



Five Centuries Old Type 

BACK in the beginning of the fifteenth century, the 
Korean printer sat cross-legged in front of a "form" 
and "pulled proofs." And even in that far-off day he used 
metal type not so very different from the 
type used now. The strange Oriental charac- 
ters stood out from the upper surface of 
each piece of type, and the lower surface 
was curved so that it would cling firmly 
to the bed of beeswax into which it was 
sunk. The printer inked the type, laid the 
paper on it, and gently brushed the paper 
with a piece of felt. Thus he pulled proofs 
at the rate of fifteen hundred a day. 

Fifty pieces of this type are now in the 
American Museum of Natural History, 
New York, and fifty more are in a museum 
in England. 





r 



The car hit a fence, and the driver was 
hurt. The nearest town was some dis- 
tance away, but a "wayside telephone" 
was handy and one of the men unlocked 
it. Besides the telephone, there is an 
emergency directory, containing the names 
of the nearest doctors, garages, and 
hotels, with their telephone numbers 
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Why Small Models Won't Work When Enlarged 

The Patent Office abandoned them long ago 



By C. A. Briggs 



MANY years ago the Patent 
Office abandoned the practice 
of requiring working models 
when issuing patents. This was done 
in the face of increasing complexities 
in the devices presented for patenting. 
Now patents are issued on the basis of 
drawings and descriptions, except in 
special cases. 

It was found that models were often 
more misleading than instructive. The 
full-sized model may prove imprac- 
tical even when the small one seems 
to work perfectly; and the reverse may 
be true — a large design may give 
results to an extent that was 
not indicated at all in the small 
model. 

Probably no better device for 
illustrating the achievements 
and perfection of modern design 
could be found than the type- 
writer of the present day; yet 
the same arrangement when 
made on a large scale will serve 
to illustrate just what a design 
should not be. A fourteen-ton 
typewriter was built for the San 
Francisco Exposition by a type- 
writer company. When this 
large typewriter was operated, 
the arm carrying the type on the 
end moved ponderously up and 
struck with a pung. It then fell 
back with a clank, and bounced 
two or three times before coming 
to rest. These arms were so 



heavy that a special engine had to 
be installed in the foundation below the 
typewriter to operate the parts. 

The spring that caused the carriage 
to move was a relatively weak one. 
If this spring had been made to scale, 
its use would soon have wrecked the 
machine. On the ordinary sized type- 
writer of this design a speed of one 
hundred and seventy words a minute 
has been obtained by the best experts. 
The huge model was capable of about 
thirty letters a minute. 

There are certain relations between 
the strength, weight, inertia, size. 




This tiny engine is a speed demon; the piston is 
shot backward and forward by the rapid heating 
and cooling of the cylinder — the heat being pro- 
duced by an alcohol flame and the cooling by the 
shutting of an automatic valve. But would this 
hold good for a large engine? That is a question 
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time of action, and deflection that 
dominate design; and good design is 
always consistent in this respect. 

Some time ago the writer was 
shown a toy engine. The parts com- 
prised a flywheel, a crank, a piston, 
a cylinder with an opening at one 
side near the closed end, and a valve 
consisting of a piece of thin sheet- 
iron that could be moved back and 
forth across the opening by means of 
a rod engaging a cam mounted on the 
axis of the flywheel. Just in front of 
the valve opening there was a tin 
lamp with a wick for burning alcohol. 
When the engine was started 
the piston moved away from 
the opening and thus sucked 
in the hot alcohol flame. Just 
before the end of the stroke was 
reached the valve would close 
the opening, and the cooling of 
the hot gases would then create 
a partial vacuum. The result 
was that the piston was jerked 
back. The power and speed of 
this little engine was surprising. 
When going well it would simply 
roar. The behavior of the 
engine was so striking that it 
occurred to almost everybody, 
on seeing it run, that it would 
be desirable to make a large 
engine on the same principle. 

However, one thing on which 
the action of the engine de- 
pended was the very rapid cool- 
ing of the hot vapors and gases when they were shut 
up in the cylinder. Now, as the size increases, the 
quickness with which the gas cools falls off very 
rapidly; and if a large design were made the experi- 
menter would find his attempt a failure. 

The same thing applies to electrical devices. A 
small needle can easily be magnetized so that it will 
support its own weight. When the needle is increased 
in size until it becomes a bar, the point is soon 
reached where the bar will not be able to support its 
own weight. 

In electrical machinery the heating of the 
parts is often the limiting factor in the capacity 
or use of a device. The heating tends to 
increase with the volume, and the ability to 
dispose of this heat increases as the surface is 
exposed. The volume increases as the cube 
of the dimensions, and the surface as the 
square of the dimensions. It is therefore 
necessary in the larger sizes of 
machine" to alter the design to 
provide, among other things, the 
necessary arrangement for getting 
rid of the heat. 



This fourteen-ton typewriter is an 
exact enlargement of one of the 
present well known machines. Its 
operation is difficult and slow. 
Small models often fail to work 
after they have been enlarged 
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A Grip for the Rivet 

RAT -TAT -TAT! The sound of riveting drowns 
everything else; and the riveter must listen to it all 
day long while he tightly grasps the vibrating hammer. 
A hard life, to be sure. 

But a grip has been invented that will make his work 
much easier. It fits over the business end of the hammer 
and provides a sure grip. The riveter simply grasps a pro- 
jecting handle in order to guide the hammer to the work. 

The grip is made of steel and can be used on chipping 
or calking hammers. It adapts itsel " to either right- or 
left-hand riveting, and is particularly helpful for over- 
head riveting. 



The molten brass 
is being poured 
from the electric 
furnace; . the man 
at the switchboard 
controls the flow 

This is an electric 
furnace; the elec- 
trode that heats the 
metals is seen 
protruding from 
inside of the door 




A grip has been invented that 

fits over the muzzle end of a 
riveting hammer and has a 
projecting handle that the 
riveter grasps; his work 
is thus made much easier 



Making Brass in an Electric Furnace 



ANEW electric furnace for melting 
copper and zinc to make brass has 
recently appeared. Hitherto it has been 
possible to melt these metals and alloys 
only in crucibles. 

The electric furnace is rotated by 
rollers and moves in two cylindrical 
tracks. The rollers are driven by a 
motor at the proper speed to make the 
furnace rotate at the rate of two revo- 
lutions a minute. The electrodes for 
melting the metal are heated by a cur- 
rent that comes through short pieces of 
flexible cable that connect with the 
track; and the current is supplied to 
the track by means of shoes which 
press against it. 

On small furnaces electrodes are ope- 
rated by hand, but on the larger fur- 
naces automatic electrode control i; 
used. In the small furnaces the door is 
in one end only, but in the larger fur- 
naces bothendsare provided with doors. 
In the lower of the two pictures above 
you can see the latch that holds the 
door shut when the furnace is charged, 
and also theelectrodeprojectingthrough 
the door. The contact shoes are shown 
pressing against the track. 

The cable that supplies the power to 
the furnace comes from conduits in the 
floor. The operator regulates the flow 
of the current by means of a hand- 
wheel. The upper picture shows the 
metal being poured from the furnace. 
The operator at the switchboard is con- 
trolling the furnace by means of push- 
buttons. The two men in front are 
holding the bucket. 



Probably the most important of all 
factors in reliable and efficient furnace 
operation is the furnace lining. Espe- 
cially is this true with the melting of 
non-ferrous metals, where a lining with 
many joints will have a decided ten- 
dency to absorb metal. In order to 
overcome this difficulty the lining 
should have as few joints as pos- 
sible. 

In this furnace the electrode supports 
at each end of the shell are made in 
one piece, and they may be removed 
simply by unbolting them from the 
end plates. The shell can be lifted 
ofl the rollers by a suitable hoist 
or crane, 
just as if 
it were a 
barrel, and 
turned on 
end. Thus 
the end plate 
of the fur- 
nace can be 
unbolted and 
removed from 
the shell. 

The door of 
the furnace 
is made of 
one solid 
piece of brick, 
with a hole 
in the center 
through 
which the 
electrode pro- 
jects. 



It adapts itself to 
cither right- or left- 
hand riveting and 
is particularly 
adaptable to 
overhead work 




A New Reason for a 
Clean Face 



D 




© Press Jllu3tratiQg Scr\-ico 
So small is this safety razor that 
you can carry your own barber- 
shop in your vest pocket 



ID you ever have to start on 
business to a di tant city on a 
few minutes' notice, with just time to 
buy your railroad ticket, a tooth- 
brush, and a clean collar? Perhaps 
that is what was in Charles E. Gron- 
beck's mind when he invented a 
vest-pocket edition of the safety razor. 
The new razor consists simply of a 
light frame to take 
the blade. The 
lower edge of the 
frame is provided 
with the familiar 
serrated edge to 
smooth down the 
cheek and bring up 
the bristles for 
slaughter, while an 
extension of the 
frame provides a 
firm grip for the 
thumb and first 
finger of the shaver. 
The inventor 
points out that his 
device is self-con- 
tained, and that a 
closer grip is had 
than is possible 
with a long-handled 
razor. 
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Around the World in a Minute 



You can cross the Atlantic ocean in 
three seconds! Leap over a 
volcano in one bound! Race from the 
North to the South Pole in half a 
minute! That is, if you visit the 
miniature Earth built in Boy Land, 
Santa Barbara, Cal. The Earth is 
laid out flat, map fashion, and covers 
about two acres of ground. The con- 
tinents, rivers, lakes, and oceans are 
exact small reproductions of those 
on the Earth. Every wrinkle, moun- 
tain, and valley is in perfect proportion. 
The waters of the Earth are there, 
too — the Atlantic being about three 
feet deep. 

Boy Land is a school founded by 
Prince Hopkins; the building of the 
Earth is his way of teaching geography 
to his pupils. Mr. Hopkins, who is 
going to start another Bey Land 
school at Stamford, Conn., tells us 
the following: 

"When I started my school in 
Santa Barbara I had a dike built 
across a little valley. I then said to 
the boys: 'The pool of water formed 
by this little dike will represent the 
Atlantic ocean. We will take a Mer- 
cator's map of the world to show us 
how we should dig the shore lines to 
make them resemble the shores of 
America and of Europe. Then we 
can build boats to sail across, like 
big steamers that cross the ocean.' 
We took a map down, and drove stakes 
into the ground from which to stretch 
strings from north to south or 
from east and west, to represent 
lines of latitude and longitude. 

"Next we marked the con- 
tours of shore lines by means 
of a tennis-court marker, and 
we dug earth from the ocean 
and lakes to pile up into the 
mountain ridges. To make this 
physical labor more exciting, I 
had a little dredger boat made 
for them. On its arrival, the boys 
inspected this boat with great in- 
terest. We floated it 
in the ocean above 
the dike. A gasoline 
engine inside, which 
one boy could oper- 
ate, ran a little chain 
of buckets. 

"The mechanical 
efficiency of this 
machine was low, 
but its psychologi- 
cal efficiency was 
high, since digging 
became much more 
interesting when 
carried on to the 
music of the little 
dredger chug-chug- 
ging near by. 

''This dredger en- 
gine-boat demand- 
ed great attention 



at the time of the opening of the 
canals, the boys themselves putting 
in the Suez and Panama canals. 

"A railroad system will connect the 
series of small cottages at one end of 
Boy Land with the main cottage at the 
other end. It will be used not merely 
as a toy, but as a valuable means of 
transportation. Things obtainable at 
the larger building, such as linen for 
beds and baths, will be taken over on 
the train, and likewise vegetables, 
wood, etc., will be taken to the main 
building. 

"At Boy Land we sometimes take 
our history books out on the huge 
open-air map of the world and there 
dramatize various events at what 
corresponds to the very spot where 
the real life-drama was originally 
enacted. The main purpose of the 
map is, of course, to visualize geog- 
raphy. It's large enough so that 
the boy himself can paddle through 
the world's chief waterways; and the 
railroad lines of the various nations 
are presented in miniature. The boys 
have, of course, built the ranges of 
mountains in relief, and have here and 
there represented agricultural products 
of the different countries. 

"While the map was still in construc- 
tion a lively commerce sprang up. Little 
ships traveled along the main water- 
ways, and we began to lay the main 
trunk railways of the world with toy 
railroad tracks." 




The Pacific Coast is getting its final 
touches; next the ocean will be poured in 




The snail is eight inches long, and 
came originally from East Africa 



A Giant Snail and Her Egg 
Side by Side 

kNE of London's foremost Zoos is 
very much excited — it has added 
to its collection some giants. They 
are snails, and many of them measure 
as much as eight inches. If you 
picked one up it would just about fit 
in your hand. 

These snails came from East Africa; 
had they remained there much longer 
they probably would have been eaten 
by the natives. Both the snail and 
its egg are considered delicacies in 
that far-off land. 

The egg of this snail is so large 
that it is often mistaken for a pigeon's 
egg. A picture of a mother snail and 
her egg side by side is shown in the 
picture above. 



Cultivating Cooties for 
Scientific Reasons 




Behold the Earth ! It is reduced to two acres and is laid 
out flat, but the waters and continents are all in proportion 
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N incubator for cooties! Service 
men might think this superfluous 
trouble, when so many of the cooties 
could be freely obtained from the 
foreign camps during the war. But 
to study the pest scientifically an ncu- 
bator for rearing them was required, 
the investigators devising an arrange- 
ment for bringing up great numbers of 
the lice. The coo- 
ties had to be fed, 
and human blood 
is their food, so 
volunteers sacrificed 
themselves for the 
cause. As many as 
four thousand were 
fed at one time on 
the forearm of one 
person. 

Since it has been 
found thatthegerms 
of several diseases 
are carried by the 
cootie.Serbia typhus 
fever being one of 
them, the need of in- 
cubator methodsfor 
enabling scientific 
study to eradicate 
the evil is apparent. 
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The electrical test-cart is the 
first thing of its kind in the 
way of a complete apparatus 
for testing any part of the 
electrical mechanism of auto- 
mobiles, trucks, and tractors 




When the government laid up all private cars, 
a railroad president wanted something to take 
him over the company's road. His automo- 
bile makes sixty miles an hour upon the rails 



Things New in the 

Here are a few suggestions 
comfort: choose the ones 



Operated in small 
spaces this baby 
tractor was adopt- 
ed by the govern- 
ment for work in 
camp gardens. It 
plows or cultivates, 
runs a washing 
machine, pumps 
water, in fact does a 
variety of odd jobs 



One of the most curious 
exhibits shown in the 
recent Paris automobile 
show was a side-car for use 
on a motorcycle and serv- 
ing as a side-car taxi-cab 

The rough-surfaced balls 
move up and down by 
piston pressure, keeping 
the spfirk - plug clean 





© International Film Scr>ncp Co. 
"A whale of an automobile," you say. 
You're right, too. A manufacturer took 
this means to advertise a certain product. 
Jonah pccrsfrom between the whale's jaws 



Here is a truck body made from gas-piping. 
The rear doors are also of pipes, which slide 
into each other when opened. The novelty 
of the scheme should appeal to truck-owners 



These metal pads en- 
circle the tires and 
prevent slipping 
without the usual 
unpleasant bumping. 
The holes in the pads 
increase the traction 




Covered with racing laurels, this aged ■ 
car came from France to hang up new 
records for the year 1920. Incidentally 
it made a fine showing here last year 
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The slidable trunk-holder includes 
springs which support the trunk so 
that its contents are not shaken even 
when the car travels over rough roads 




World of Motors J 

for your convenience and 
best suited to your needs 



If the windows in your 
rain curtains tear or 
break, you can easily 
purchase others and 
apply them in a 
few minutes in the 
manner shown here 



With this simple tool, 
made of the best cutting 
steel with a self-center- 
i ig projection below 
the cutting edge of 
the reamer, valve seats 
may be ground easily, 
quickly, and cheaply 



Instead of a tool- 
box on the run- 
ning-board, the 
1920 car has a 
tool compart- 
ment in one of 
the front doors. 
The flap of the 
compartment 
can be locked 




Easily transformable into either an ambulance 
or a limousine, this novel automobile serves 
a twofold purpose for its renting owner 



An ele:tric crane swings a ladle before the mouth 
of the furnace and the clay stopper is removed. 
The bucket of molten metal is carried to the molds. 
Thus the auto.-nobile cyjinder block is made 




) International Film Son ion Co. 



With a suitcase strapped on behind the 
little red wagon, a week-end can be 
pleasantly spent, especially if the owner 
is within a few hours of duck country 



A heavy roller, having a 
long arm by which it is 
attached to the plow 
frame drawn by a tractor, 
utilizes a roller much 
heavier than the ordinary 
one. The rolling and plow- 
ing can now be accom- 
plished in one operation 



Prohibition has not yet reached Bombay, India; 
nevertheless a wine-cask serves as a water con- 
tainer for street sprinkling. The cask is mounted 
upon a motor-truck. Formerly ox-carts were used 
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A Sailboat that Can't Sink 

BELOW you see a German inventor in his aluminum 
boat. Aluminum is light enough to make a fast 
sailing-craft, but this very lightness tends to cause the 
boat to capsize. 

In that case, what happens to the passengers? They' 
are perfectly safe: the hatches close automatically over 
the heads of the people as the boat goes over. The 
water forces the lower two shut and gravity drops the 
upper ones. 

After the boat has settled on its side, the inmates 
open one of the upper hatches and shout for help. 



Here is a bread-dough flower 
in the making; Madame Gat- 
ticker does most of the shap- 
ing with her hands, but she 
also uses pincers and scalpels 



These realistic artificial 
flowers were made from 
bread dough, taken from the 
heart of hot fresh bread 
and kneaded into shape 



Bread Flowers for Sale Here 

DON'T eat fresh hot bread — it's indigestible. If you 
doubt this, take a piece in your hand and squeeze it. 
When you open your hand you will have a soggy, heavy lump 
of dough in it. Madame Prosper Gatticker, of Paris, did 
this once, and she kept right on squeezing and shaping it until 
she had in her hand a perfect imitation of a rose. She hardened 
it in front of the fire and painted it red. And so she began 
making artificial flowers out of bread 
dough. She sold them, and turned 
the money over to the poor. 

You see, Madame Gatticker is one 
of the idle rich, and she does this work 
partly to fill up the time and also to 
interest her friends in philanthropic 
work. During the war she sent 
packages to many lonely soldiers, and 
was known as La Marraine Mys- 
terieuse — the mysterious godmother. 

This Clock Calls Nurse and Medicine 





CLANG! The clock strikes one. A 
little door above the face flies 

open. 

To let the cookoo out? No; the 
medicine bottle. You see, the clock 
is part of a medicine chest for use in 
hospitals. 

The striking of the clock summons 
the nurse, and when she arrives she 
finds before her the open door. Inside 
it there is a small revolving 
table on which are placed 
the different medicines that 
she is tojgive to her patients 
at that hour. 

Within the chest there 
are several small revolving 
tables, one for every hour 
of the day. Each table is 
marked with its particular 
hour. Every morning the 
nurse puts on the one-o'clock 
table the medicines that 
should be given to her 
patients at one o'clock. 
She does the same thing 
for every other hour in the 
day, and then goes away 
and forgets all about the 
bottles until she is sum- 



moned by the striking of the watch- 
ful clock. 

The clock goes round, and as each 
hour strikes, its corresponding table 
moves into place in front of the medi- 
cine-chest door. 

The nurse, on arriving, simply lifts 
the bottles of medicine from the 
revolving table and gives each patient 
his particular dose. 




When the clock strikes, a door flies open and a 
bottle of medicine stands behind it on a revolv- 
ing tabIe;thereisatableforeach hour of the day 
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Fholograplis (o) Lt'tlgfr Photo JH-Tvice 
This non-sinkable sail- 
boat made of aluminum 
was built in Germany ; 

Oi course an aluminum boat 
capsizes easily; but the hatches ' 
close automatically as the boat 
goes over, and after it settles 
the people within open one of 
the upper hatches and call for help 

A Train Helps Out 
an Airplane 

PILOT p. W. Smith was ready to 
hop off on his daily letter-carrying 
trip to Chicago, and he went to the 
shed to get some water for his engine. 
Alas, he found there was none; the 
pipes had frozen overnight. 

As he stood pondering, the toot 
of a train whistle sounded in the 
distance, and in a few minutes a 
train passed within a hun- 
dred feet of the hangar. As 
it approached the pilot 
flagged it and told the en- 
gineer his troubles. 

"Glad to help you out," 
said the obliging engineer 
of the train. 

The passenger?, accus- 
tomed to delays, didn't mind 
this one. Two fr-ty-gallon 
tanks, which had held gaso- 
line, were rolled up the rail- 
road embankment and filled 
with hot water fresh from 
the boiler. 

In a very short time the 
airplane had started, and 
the letters it carried arrived 
on time. 
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Cleaning Out the 
Hornets' Nest 

WHEN hornets build their 
nest outside your win- 
dow, clean them out with a 
vacuum cleaner, says Mr. 
A. E. Gardner, of Philadelphia. 

"I attached a piece of piping 
to my vacuum cleaner," says 
he, "and held the end up under 
the opening of th? hornets' 
nest; then I turned on the 
power. Hundreds of hornets 
poured forth and were prompt- 
ly sucked down the pipe. 

"Later I carefully opened 
the bag of the cleaner, 'ear- 
ful lest there were soma 
alive. But they were all deaf . ' 



/ 





Concrete towers go out after a sunken ship and, with the aid of the 
tide, are able to drag it inshore; where the tide is not great enough 
the towers are filled with water and sunk to the depth of the ship 

Raising Sunken Ships with Hollow Towers 



Don't argue with a hornet or you'll be 
stung. If you wish to empty a hornets' 
nest get out your vacuum cleaner and 
simply suck the hornets into the bag 



A SECOND tower of Babel!" 
murmured the wondering 
townsfolk of Southwick, on the 
coast of England, as they watched 
the erection of a curious tower-like 
structure on the beach. The tower 
was he-xagonal in shape. There 
were four stories, each one sixteen 
feet high, and the stories receded 
gradually. On top of all was a 
great tower. When it was half fin- 
ished another one was started. 

The towers turned out to be 
great salvage ships, built by the 
English government for use in rais- 
ing vessels that were torpedoed in 
the war. They are so constructed 
that they can dig up ships that have 



Tanks in the Sight-Seeing Business 



MOUNTAIN climbing 
is hard work for most 
people, but easy work for 
tanks; consequently, many 
of the French war tanks 
that are now idle are being 
made over into sight-seeing 
buses for use on Alpine 
mountain roads. 

At the right you see a 
Peugeot tank that has been 
made over to accommodate 
ten passengers. While the 
tank slowly crawls along, 
the people sitting on top of 
it can give all their atten- 
tion to the wonderful scen- 
ery about them. 

A tank, as you know, can 
successfully climb over al- 
most any obstacle, and will 
move calmly onward from 
a most perilous angle. 




War tanks ar; being turned into sight-seeing buses in 
France; this one will accommodate ten people, and makes 
regular trips up the mountain roads in the French Alps 
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sunk in water deeper than twenty 
fathoms. 

Each story is made up of hollow con- 
crete boxes four feet square and two 
feet wide. They are fastened together 
by steel cables. Thus the whole struc- 
ture is very strong, and yet light 
enough to float in fifteen feet of water. 
Now for the action! 

Two of these floating towers are sent 
out to salvage a ship. Suppose the 
ship is in fairly shallow water. The 
towers are towed out and stationed 
one on each side of the wreck. Divers 
pass steel hawsers from the towers 
under the wreck, and make sure that 
it is held fast. 

When the tide islowest,thehawsers are 
tightened. As the tide rises, 
the buoyancy of the towers 
raises the wreck from the 
bottom. The whole outfit 
is then towed inland until 
the wreck hits bottom. At 
low tide the hawsers are 
tightened, and the process is 
repeated until the wreck is 
near enough to shore to be 
patched. 

In places where there is 
not enough tide, water is 
pumped into the towers and 
they sink. When the wreck 
is properly roped, the water 
is pumped out again. And 
as the towers rise they take 
the wreck with them. Old 
hulks have often been used 
for this kind of salvage 
work, but this is the first 
time that concrete ships 
have been specially built 
primarily for the purpose of 
salvaging. 
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Packing the Farmer's Fruit 



The force and speed of the vibrator 
can easily be changed by a device 
that gives twelve gradations of power 

How to Cut Down Your 
Electric Light Bills 

VERY user of electric light has 



APPLES, pears, and other hardy 
fruit, beets, carrots, cabbages, 
and other products of the truck-farm, 
are usually shipped in barrels. Pack- 
ing fruit in barrels so that it is not 
injured in transportation requires 
some skill and experience, but the 
most difficult part of the packing 
operation is closing the packed barrel 
by placing its head in position and 
fastening it down. 

An apparatus recently patented 
greatly facilitates this closing oper- 
ation. It consists of a base shaped to 
receive the bottom of the barrel, two 
tiltable posts which support the 
framework of the closing mechanism, 
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it in his power to cut down his 
electric light bills by avoiding waste 
as much as possible. The most radical 
way of practising economy in the use 
of light consists in turning off the 
current when the light is not needed. 
But often, while the full intensity of 
the light is not required, there must 
be some light. For several years there 
have been in the market electric lamp 
sockets that make it possible to obtain 
from two to five gradations of light 
by setting a switch increasing or dim- 
inishing the resistance of the rheostat 
in the socket. 

Recently a new light-regulating 
socket has been invented with which 
twelve gradations of light may be 
obtained by the mere pulling of chains 
operating the switch of the rheostat. 
The gradations range from the full 
light obtainable from a forty-watt 
lamp to a faint glow of the filament 
when the current is reduced to five 
watts. 

The Drum that Wears 
a Wound Stripe 

THEY were gathering in 
the wounded after one 
of the battles at Verdun, 
when they came across a 
drum that had been shot 
through the head. It was 
taken to the hospital and 
given a new one. In a short 
time it was back at the front, 
in active service again. 

Now that the war is over, 
the drum has been ordered 
back to the Marine Corps 
camp at Quantico, Va. The 
regiment decided to present 
it with wound and service 
stripes — but a drum has no 
sleeves to wear them on. So 
the four service stripes were 
attached to one side of its 
head, and one wound stripe 
was placed on the other 
side. 



RAWL AND 
RATCHET BAR 




After the barrel has been placed in position 
on the base of the machine, the down- 
ward motion of a lever will press the 
head of the barrel home into its groove 



and the lever arrangement by which 
the head of the barrel is forced down 
and into the groove provided for it. 
The barrel to be headed is placed 
in its proper position on the base, 
while the posts are in a tilted posi- 
tion, facilitating the placing of the 
barrel in position. Then the posta 
are brought to a vertical position, the 
barrel head is placed on top of the 
barrel underneath the disk of the 
closing mechanism, and the lever ia 
pressed down, forcing the barrel head 
into its groove. 

The disk pressing against the barrel 
head is held in a horizontal position 
by a cross-frame guided in its up-and- 
down movements by tubular guide- 
rods which slide within the two tubular 
posts supporting the closing mechan- 
ism. 





Shot through the head at Verdun, this drum now wears 
a wound stripe, together with four service stripes; 
someone has also presented it with a Croix de Guerre 



By raising the scat, the teacher 
can sit in her pupil's place; the 
pedestal takes up little room 

Advocating Pedestals 
for Students 

E'^VEN if you don't put 
J your child on a pedestal, 
his school-teacher probably 
will — for the new pedestal 
school-room seat is becoming 
increasingly popular. One 
child's seat and the desk of 
the child behind him are 
mounted on a pedestal, so 
that either one or both of 
them may be easily removed. 

The pedestal takes up 
much less room than the 
usual spreading leg support 
with its complicated frame- 
work. The height of both 
desk and seat on the pedestal 
can be adjusted to suit the 
pupil, and the seat is mount- 
ed swivel fashion, so that he 
may swing it slightly from 
side to side. 
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Jumping the Dams with Your Ship 

A boat-lifting mechanism that would open waterways now closed 



A MECHANICAL fish that can 
jump a dam is the idea of 
Johann Jargen Richard Haalck, who 
emigrated from Stelle, Germany, to 
this country about ten years ago. 
Many tributary streams would teem 
with life but for the spots along their 
course where canals or expensive sys- 
tems of locks would have to be built. 

The new idea would do away with 
such difficulties. Only a system of 
dams needs to be constructed, each 
dam being furnished with the mechan- 
ical contrivance for lifting boat, cargo 
and all, over the obstruction. Stand- 
ardized forms of river boats would 
be used. 

The boat-lifting mechanism is a 



structural steel framework composed 
of two triangular-shaped side members 
joined at the top by a horizontal 
transverse pivot-shaft; on this is 
mounted a bridge-like cradle. The 
two sides are made rigid by transverse 
girders, which also provide for mount- 
ing the whole upon four four-wheeled 
trucks running on a track laid on the 
bottom of the river and extending up 
over the dam. 

The boat is hung from the overhead 
pivot-shaft by two bridge-like mem- 
bers that are suitably tied together 
by cross-girders and provided with 
a longitudinal track on which run 
two small carriages with pulleys over 
which the boat-lifting cables extend 



downward from the drums in the 
house mounted midway between the 
bridge members. 

In operation the boat is first floated 
between the side members and under 
the lifting platform. Then the small 
carriages on the lifting platform are 
moved back or forth until the ropes 
drop perpendicularly, when they are 
connected with the special cables at- 
tached near each end of the boat. 
This done, the boat with its cargo is 
lifted by electrical power bodily out 
of the water. The framework is set 
in motion, the gear wheels toothed in 
the track so they cannot slip. Freedom 
to swing permits the platform to hold 
the boat in a horizontal position. 




The mechanical arrangement for lifting vessels over obstructions in otherwise navigable streams: 
the boat, cargo and all, is bodily lifted out of the water and transported over the obstruction 
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Put Out of the Race by a Pirate of the Air 



A TTACKED by a winged pirate. Lieutenant Etienne 
Poulet, competing in the recent air race from Paris to 
Australia, had a narrow escape from death while flying 
above the mountains on the Siam-Burma border. Bad 
weather had forced the French aviator to proceed at lo v 
speed, low for an airplane, and he was flying at an altitude 
of 1,000 feet above the mountain chain about 100 miles east 
of Maulmain in Lower Burma, when a huge vulture dropped 
from the clouds. After circling the machine as if maneuvering 
for position, the great bird hurled itself at the airplane. 
There was a crash, a cloud of feathers, and the vulture's 
body dropped earthward. 



But, although victorious in the strange combat, the airplane 
was badly crippled. The vulture had charged directly into 
the right propeller. The resulting shock was more than the 
blades could bear. When it is recalled that in the American 
trans-continental race one machine was forced down because 
in a heavy rain-storm the proi>eller blades were worn away 
merely by contact with the drops, it is easy to understand the 
shattering effect of the impact of tlie huge bird's body. 
Poulet made the best landing he could in a jumble of mountain 
peaks. For days he was given up as lost, but he finally 
succeeded in repairing his machine, and limped into Maulmain 
— put out of the race by a bird. 
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The Gum that Gertie Chews 

She can still get it for five cents in spite 
of the increased cost of manufacture 

IntomAtioDal i?llm ^iervit 




You've seen Gertie sf etch 
her gum; but, as you see 
here, a native stretched it 
long before it came to her. 
The stretching is part of the 
cooking operation. Several 
bags of chicle are dumped 
into a large tub placed 
over a fire. As the water 
evaporates, the gum is 
stirred and then stretche<l 



to test Its concentration 



Does Gertie, as she rhythmically 
works her jaw, ever think of the 
life of the chicle she chews? It 
came first from a tree like this. A 
native boy is shown here cutting 
intersecting spiral grooves in the 
bark of the tree; the sap runs 
down into a bag at the base of 
the tree. He has been particu- 
larly busy since Nellie M. Mor- 
ton, of Cleveland, Ohio, invented 
pepsin gum nineteen years ago 
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The thin slabs of gum are cut 
on this table. How Gertie 
must envy these girls their 
jobsl As for the oil-cans on 
the shelf, we must admit 
we're puzzled. Surely chew- 
ing gum is soft enough to need 
no lubrication other than 
that which the user gives it 





The gum is cut into cakes 
that weigh twenty - five 
pounds each, and is shipped 
from its native land. South 
America, to factories in its 
adopted country , the United 
States. The chewing-gum 
industry in this country is 
capitalized at over seventy- 
five million dollars, and 
there are at least seventy- 
five million gum-chewers 



The cakes arc sliced, flavored, kneaded, 
and rolled until they are quite thin; 
then they are run through a thinning- 
machine.Thekneadersdressthemselves 
up like bakers, and the inside of the 
gum factory looks much like a bakery 



Slices of gum are dropped down the 
square column in the foreground. The 
machinery rattles, groans, moves in and 
out, and soon finished bundles of gxmi 
trickle out of a door below. Each slice 
is wrapped separately, and there are 
five slices to a package — all ior a nickel 1 
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Helen E. Taibot, of Seattle, Wash., submits a heating system that 
gives a forced circulation of water in the system: 1 is the engine 
cylinder; 2 the water-jacket; 3 the circulating pump; 4 the exhaust 
pipe; 5 the exhaust water-heater; 6 the hot water heating system 




A Few of the Many 
Done with the Exhaust 



In its September mimber the Populab 
for the best answers to the following question: 
a Gasoline Engine?" — a first prize of $50, a 
the thousands of responses that came to the mxigor 
Frank E. Covey for the first prize, the one by 
that by Clifford A. Butterworth for the third, 
number of illustrations, in the April Popular 
third prize letters are presented below, and in 
judges, are the next best. The 
contestants. A new contest 



The Winner 

Frank E. Covey, San Fran- 
cisco, winner of the first 
prize, submits plans for a 
completeintemal-combustion 
engine in which the engine's 
exhaust is delivered to impact 
turbine buckets on the periph- 
ery of the flywheel. This 
article will be of great in- 
terest to the automotive 
and aeronautical industries. 
We have decided to give it 
an entire page of the April 
Popular Science Monthly 



Second Prize. George M. Petersen, of Niagara Falls, 
N. Y., tells how to provide a machine-shop with hot 
water. The heater was made of sheet metal, with 
a copper coil of the instantaneous type. The 
cold-water pipe enters the heater at its bot- 
tom and runs up to the top, feeding down 
through the coil so that the direct blast 
of the exhaust will send it forth hot 
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R. U. Clark, 3d, of Barnes Road, Newton, Mass., 
submits an apparatus for chick-brooding in connection 
with an air-cooled stationary engine. A small motor, 
covered with a conical reflecting dome and sur- 
rounded by coils of the exhaust, is its main feature 



Paul L. Fetherston, of Milton, Wis., suggests plans for 
a greenhouse to be heated by the exhaust of a forty- 
horsepower kerosene engine, operated on an average of 
five hours a day. The heat thus stored is slowly 
radiated through the floor of the greenhouse 
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Things that Can Be ^ 
of a Gasoline Engine 



Science Monthly offered three prizes 
"What Can Yoit Do with the Exhaust of 
second of $25, and a third of $15. Out of 
zine the judges selected the one written by 
George M. Petersen for the secotid, and 
The first prize story will be pritited, with a 
Science Monthly. The seco7id a7id 
addition the five that, in the opinion of the 
editors thank both the winning and losing 
is announced on page Hi of this issue. 




Harry H. Phillips, of Waukcsiia, Wis., used the exhaust 
of a stationary engine to keep the water in a cattle- 
tank from freezing. He ran a single-loop coil of 3-inch 



galvanized iron pipe to 3 inches of the bottom of the 
tank, and connected it to the exhaust pipe of the 
engine. Needless to mention, it worked perfectly 



73 



Cl 



Poptdar Science Monthly 




Making a Monkey of 
the Photographer 

MASTER LINK is 
very nearly the 
missing link; he is as 
human as a dumb animal 
can be. One of his 
hobbies is photography. 
He will set up a camera, 
focus it, snap a picture, 
and then stand eagerly by while it is 
developed — he hasn't learned to develop 
his own pictures as yet. 

This famous ape is a popular model. He 
posed for a picture, painted by Franz 
Simons, that was exhibited in Paris and 
sold for twenty thousand francs. If Link 
were a man he would undoubtedly join 
the navy; for he enjoys wearing a sailor's 
suit. 
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Tearing Down the Victory Arch 

WHEN the war ended, New York built 
a great Victory Arch across Fifth 
Avenue; it cost forty thousand dollars. 
Under it passed New York's returning 
heroes and distinguished visitors. 

But, now that New York has done all 
the victory parading it intends to, the 
arch is being torn_down. 



A Movie Star of 
the Future ? 

THE fattest boy in 
the world lives at 
Leicester, England. His 
name is Lenny Mason — 
yet you can be sure that 
no one but his mother 
calls him Lenny. Fatty's 
waistline measures sixty- 
nine inches; his chest, sixty-four; his 
thigh twenty-eight; and the calf of his leg 
twenty-four. So far, he has only two 
chins, but of course he may cultivate 
more, for he is only sixteen years old. He 
weighs thirty stones, we are told. What's 
a stone? The dictionary tells us that it is 
about fourteen pounds. Thus Fatty's 
weight, translated into United States 
English, is four hundred and twenty pounds! 
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Where the Office Seeks the Man 

two flights up and see the sergeant," used to be 
the direction given the would-be soldier or sailor; but a 
modernized War Department is more businesslike. To "sell" 
the service to young men it sends the recruiting office out after 
them. The body of an old motor-truck forms the foundation 
for this one, which is a tent on wheels. 

The tent travels around New York city, stopping at any 
likely-looking corner. The outside of the platform built around 
the truck makes a good signboard for recruiting slogans. 



Enough Cheese for a Lifetime 

A BIG cheese! Most of us have called our enemies that 
at some time. But did we realize what we were talking 
about? A big cheese — in fact, the biggest cheese — is shown 
in the picture below. It weighs more than forty thousand 
pounds, and is ten feet in diameter. 

We are told that it was "built" by Mr. N. Simon for the 
National Dairy Show in Chicago. It was held together by 
metal rods and bands. It was planned to open it at the show 
and feed it to the public. 
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He Put a Rudder on His Sled 

SLEDS that are steered ^ 
by the rider pushing a 
bar at the front came in 
just in time to save fathers 
from bankruptcy as shop 
prices soared. But one 
youngster at least wasn't 
satisfied with this improve- 
ment on the old-fashioned 
heel - and - toe method of 
steering. 

" My sled just flies 
down the hill," he was 
boasting, when his ear 
was caught by the 
word "fly." That 
naturally suggested 
airplanes, and air- 
planes as naturally 
suggested — well, look 
at the picture. Thus 
are inventions born. 
The result was an 
aerial rudder, which the inventor says i.s 
not only good fun, but a real advance 
in steering apparatus for sleds. 



International Film Scn-irt 





Gid-dap There, Llama 

LLAMAS are used in South America as 
beasts of burden. But when a few 
choice ones are picked out for foreign Zoos, 
they quit work entirely and lead a life of 
luxury —except in some of England's 
Zoos. 

There they are harnessed to a wagon 
for amusing children. The head keeper 
of their new home trained them to 
draw a wagon, and now every day 
they travel the paths of the Zoo, 
carrying a load behind them. The 
llamas may not like it, but after all 
it is for their own good; we have 
long been told that "idleness is the 
devil's workshop." 



No Females Allowed on This 
Holy Mountain 

CLINGING to the cliffs at the top of 
Mount Athos, in Greece, the wooden 
rookeries shown in the picture above may 
be considered the most modern thing in 
cliff dwellings or the most ancient in 
skyscrapers, depending on the point of 
view. The clustered buildings house the 
Rossikon monastery. The population of 
Mount Athos is about six thousand, of 
whom perhaps half are monks. Not only 
women but all female animals are excluded 
from the holy mountain. 

I'll Shoot You a Game of Pool , 

THEY are making the game live up 
to the phrase in some New York 
pool-rooms, where "machine-gun" pool has 
been introduced. 

Inside the barrel of the pool gun is a 
miniature cue driven by a strong spring. 
The player places his cue ball in the gun, 
aims at the ball he hopes to drive into a 
pocket, and fires. The pool gun has sights 
to help direct the aim. 
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A Trap>-Door for Cards 

T) RIDGE fiends inspired Frederic 
J. Muspratt, of St. Helier, Channel 
Islands, to invent a card-table with 
a trap-door in the center through 
which the cards may be dropped 
when each hand is over. Instead 
of simply picking up the cards apd 
shuffling them, you fish around 
under the table's edge 
for a lever, pull it, 
and wait till all the cards 
have disappeared before 
you let go. Then you 
gather the cards from 
the tray. The object of 
the device is speed. 

We doubt the effi- 
ciency of this trap-door 
method of gathering 
cards; but by acciden- 
tally moving the lever 
you might rid yourself of 
a bad hand. 
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Josephine the Joy-Rider 

OELOW you see Josephine riding in an 
automobile. Josephine is a cow of the 
Jersey persuasion, and her chauffeur is a 
Baptist minister of Bolivar, Mo. A mem- 
ber of his church gave Josephine to the 
minister on condition that he would carry 
her home in his car. 

Both rear doors of the car were dropped 
open and the floor between the seats 
was filled with .straw. A temporary 
chute was constructed, and the cow 
was led into the car and securely 
lashed fore and aft. She stood up 
most of the way home, her feet resting 
on the running-boards on each side 
of the car. 
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Flying Straight Up with Whirling Wings 

The helicopter's most recent advocate is the 
scientist and inventor, Peter Cooper Hewitt 

3Ep Marius C. Krarup 



A NOTED scientist, Peter Cooper 
Hewitt, inventor of the mercury- 
vapor electric lamp, recommends fly- 
ing on the plan that Leonardo da Vinci 
said he would adopt if he had the 
power. In other words, Cooper Hewitt 
advocates a helicopter, which means 
that his machine is to be lifted by a 
screw propeller which rotates horizon- 
tally to obtain lift and obliquely to 
obtain both lift and propulsion. By 
twirling a toy propeller in the fingers 
with its shaft at forty-five degrees, 
one observes that when the blade on one 
side is in a position that gives lift, 
the other blade is in a position 
to give propulsion. By varying 
the angle of the shaft, lift and 
propulsion can be obtained in 
different proportions. The ma- 
chine goes straight up when the 
shaft is vertical, and it flies hori- 
zontally when the shaft is in- 
clined so that the lift produced 
is just sufficient to keep the 
machine suspen ded. 

If only one helicopter screw 
were used, the engine driving 
it would spin itself around in 
the opposite direction. Half the 
power would be wasted and the 
pilot much discomfited. The 
plan therefore calls for two 
screws mounted on telescoping 
shafts and driven in opposite 
directions. For inclining the 
double shaft at the will of the 
pilot, one or more auxiliary 
small screw propellers may be 
used. When the engine and 
body of the machine are hung 
considerably below the helicop- 
ters, as in the testing apparatus 
shown herewith, the push re- 
quired at the level of the engine 
for slanting the main shaft 
can be very moderate. Once 
the machine flies horizontally 
by this means, the wind resist- 
ance against the body helps 
to maintain the slant. If it is 
reversed by the auxiliary pro- 
pellers, the machine flies in the 
opposite direction. All steering, 
up and down and sideways, can 
thus be accomplished by manag- 
ingthe slant, butMr. Hewitt does 
not as yet disclose the mechanism that 
he proposes to employ for this purpose. 

When a surplus of power is suddenly 
applied, the machine jumps in the 
direction in which it is aimed, as it 
has only its weight but no great areas 
of body and wings to retard it. If 
the power gives out, the machine falls; 
but the helicopters prevent spinning, 
having opposite pitch, and break the 
velocity of the descent somewhat. 
So far, the helicopter plan has had 



no followers except in theory, most'y 
because the lift thrust obtainable 'rom 
an ordinary propeller screw \i very 
small. It is difficult to get more than 
a 200-pound thrust from an eight-foot 
propeller at one thousand revolutions 
a minute. This small thrust will 
operate at great forward speed w-hen 
given the chance, as is done in the 
propulsion of an airplane, but that 
does not help to lift the much greater 
weight of a machine straight up, ever 
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P. C. Hewitt's helicopter test machine. 
When the electric motors are replaced 
by engine and auxiliary propellers for 
starting the helicopter mast, and when 
room is made for a pilot, this ap- 
paratus becomes a flying - machine 



SO slowly. For that purpose the thrust 
must exceed the weight. And to 
use many small helicopters in one 
machine is practically impossible. It 
is particularly difficult to slant them 
all, for propulsion. Besides, small 
helicopters revolving at high rotary 
speed are at best very inefficient. The 
centrifugal forces are troublesome and 
wasteful. 

The extensive experiments made 
by Mr. Hewitt show the only way in 
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which helicopters can be used. They 
must be very large. Those shown in 
the illustration are fifty -one feet m 
diameter. The four blades are twelve 
feet long and two feet six inches wide. 
They are really airplane wings mounted 
to be whirled around. The maximum 
rotary speed used is seventy revolutions 
a minute, but this gives a linear speed 
of one hundred miles an hour at the 
middle of each blade. 

To get a lift of 2,550 pounds with this 
machine it is necessary to rotate the 
helicopterat 70 revolutions a minuteand 
this requires 126.5 horsepower. 
At 46.5 revolutions a minute the 
power is more efficient, since ^t 
this speed 44.4 horsepower lifts 
1,300 pounds, but this lift is not 
of any use if the machine weighs 
more. What the lift must be 
when part of the power is used 
for propulsion does not seem to 
be determined as yet. If 126 
horsepower is required for sup- 
porting a machine weighing 
2,550 pounds and more for flying 
it, the helicopter plan does not 
yet promise an efficiency equal 
to that of an ordinary airplane. 

The following table gives re- 
sults obtained with the Peter 
Cooper Hewitt helicopter testing 
apparatus: 



Revolu- 
tioDB per 
minute 


Lift in 
pounds 


Hone- 
power 


Pounds of 
lift per 
horae- 
power 


Velocity 
in feet per 
second at 

20-foot 
radius 


46.5 


1300 


44.4 


29.3 


97.5 


66.6 


1800 


75.4 


23.9 


118.3 


63 


2150 


98.4 


21.8 


132 


70 


2550 


126.5 


20.2 


146.5 
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During a recent test of his helicopter 
flying-machine, Mr. Hewitt was ac- 
companied by Thomas Edison, who dis- 
played a keen interest in the invention 
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Once They Would Have Burned Him at the Stake 



MEN have been tortured and burned 
at the stake for upsetting ideas. 
Galileo and Copernicus had a hard time of it 
in their day. Now comes a revolutionist, an 
idea-upsetter as great as any. He is Pro- 
fessor Albert Einstein, and his idea-upsetting 
"theory of relativity " will make it necessary 
to rewrite Newton's laws of gravitation and 
every text-book on physics. 

Einstein starts with two suppositions. 
One is that all motion is relative. In the 
cabin of a ship you cannot tell whether you 
are moving or not without looking out of 
the window. Is a man who is walking from 
stem to stem of a ship at the same rate that 
the ship is moving in the opposite direction 
standing still or not? If astronomers could 
not see the stars, they would not know that 
the earth is moving. 

Einstein's second supposition is this: The 
speed of light (186,000 miles a second) cannot 
be increased or diminished. This is like 
saying that the speed of a rifle bullet is always 
the same when it is fired forward or backward 
from an airplane going at one hundred and 



twenty miles an hour. Nothing can be faster 
than light. Newton says that gravitation 
acts instantaneously throughout space. 
"No," says Einstein, "the action of gravi- 
tation is not instantaneous; it cannot exceed 
the velocity of light." 

What is your size? What is your shape? 
"Tell me how fast you are moving and in 
what direction." says Einstein, "and I will 
answer. If you are traveling vertically 
upward at the rate of 136,000 miles a second, 
you are not six feet tall, as you supposed, 
but just three. But horizontally you will 
measure six feet. It is no use to bring in a 
standard yard-stick and start to measure, 
for that too contracts and measures only a 
half a yard vertically held." 

Light is a form of energy. Therefore, says 
Einstein, it must have mass and must be 
affected by gravitation. In other words, 
you ought to be able to weigh light. But 
how? It moves so fast that it cannot be 
weighed on the earth. If we could see a star 
close up to the edge of the sun, a ray of light 
coming from the star would bend under its 



own weight, and the star would be seen, not 
where it actually is, but a little bit to one side. 
During the last solar eclipse exactly what 
Einstein predicted happened. A light from 
a star was deflected, just as a bullet fired from 
a gun gradually curves toward the earth. 
We can safely speak of a pound of light now. 
As a matter of fact, the sun showers on the 
earth 160 tons of light daily. 

Other astonishing consequences follow as 
soon as Einstein's theory of relativity is 
accepted. Straight lines do not exist. "They 
are parts of gigantic curves. Travel fast 
enough on a straight line, and you will come 
back to your starting-point. It would take 
a beam of light 30,000,000 years to describe 
a complete circle. 

All this seems like sheer nonsense. 
And yel, Eimleln's statcmenia hacc been 
proved to he true by experiments I You 
have been living in a dream world. Your 
conception of time and space are true only 
within limits. "Wake up," says Einstein, 
" and acquaint yourself with the real 
world." 



Do It with Tools and Machinery 
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John Weaver, of Baltimore, 
has invented a completely 
insulated screwdriver, some- 
thing that has long Ijeen in 
demand by the electrical 
trade. Should the device slip 
on live circuits, it is rendered 
harmless by its insulated shield 






A recent improvement is 
this . extra handle to be 
attached to a file and per- 
mitting it to move backward 
as easily as it does forward 



A transporting attachment permits the 
dredge to be propelled backward with the 
same facility as forward. The dredge rests 
upon skids on top of which are steel rails, 
the skids sliding forward by belt and pulley 
power from the engine of the dredge 



A grinding-wheel dresser, so 
made as to produce the proper 
form of wheel for grinding 
various radii, has recently 
been placed upon the market. 
The illustration above shows 
the dresser in operation 






The operator plugs the con- 
necting cord into the light 
socket, lays the metal to be 
marked upon the electrical 
engraver's contact plate, and 
the engraving is made with-] 
out wax, stamps, or acid 



This gear was cast in one 
piece and then cut in two. 
Its diameter is 16 feet 
8 inches, and its weight 
70,000 pounds. The teeth 
are 28 inches across and 
there is room for a man's 
arm between two of them 





Driven into the tree to be cut down, this 
saw oiler lubricates the saw automatically 
as it passes back and forth beneath it 



A clip that is shaped from thin 
metal and provided with prongs 
for securing the back part 
of an envelope or binder 
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A magnifying miiTor for shop use: it is 
adjustable to any angle, and can be in- 
serted in a surface gage or other instrument 
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Inventions that 
Will Help Make 
the Housewife's 
Job Less Hard 



Here is an elec- 
trically heated 
clothes- mangle: 
attached to the 
washing-machine 
wringer; it is said 
to do the family 
ironing in one 
third the time 
formerly taken 






A new bath-tub is so designed that it offers the occu- 
pant either a head-rest or a seat at one end of the tub 



An unusual but 

very practical soap- 
holder is shown 
here. The cake 
of soap is simply 
set upon the prongs, 
which prevent it 
from slipping 




The combination chair, step-ladder, and ironing-board is for 
the two-by-four apartment. It is entirely practical and 
saves buying three separate kitchen articles 



The fumes of burn- 
ing benzine cause the 
metal in the per- 
forated box to glow 
for eight hours at a 
time, making this 
little hand-warmer a 
useful thing in 
the cold weather 



(c) Intornational Film Service 

The ashes from the kitchen 
range are placed in a sifter 
built almost like an ice-cream 
freezer: The sifter is made air-tight 



This little sewing- 
stand, with its 
hanger places for 
spools, scissors, and 
sewing material, 
folds up exactly as 
would a book, 
and hides be- 
hind the door 
when not needed 





For the theater and 
the home is this 
automatically closing 
bag, hat, or program 
holder. When not in 
use the spring lug 
snaps back into 
the pear-shapedholder 




This folding stool for the bath- 
room is set compactly against the 
wall, out of the way, when not in use: 
Very useful in small bath-rooms 



Push down the pin, 
insert the rubber 
cork into the neck 
of the bottle, release 
the pin, and the cork 
will expand suf- 
ficiently to cork it: 1 
It will. fit any bottle | 
of reasonable size 
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A Fight between a Steam and an Electric Engine 




'JpHE fight for the heavy-weight championship was about to 
start. Down the tracks from opposite directions came the 
fighters — a great two hundred and sixty-five ton electric 
locomotive versus two monster steam locomotives. When 
the gong sounded, the steam locomotives started up and 
shoved the electric one down the track. Then the power 
was turned on in the electric, and it began to push in the 
other direction. The steam engines slowed down, stopped 
dead, and then retreatec*, though their throttles were opened 
to the last notch! One, two, three, four — the steam engines 



were counted out, and the electric won the championship. 
This powerful engine is one of the new gearless electric pas- 
senger locomotives that are being built by a large electric 
company at Eric, Pa. It is seventy-eight feet long, eighteen 
feet high, and has a horsepower of more than three thousand. 
There are fourteen motors that turn fourteen sets of 
driving wheels. And these motors may be used as elec- 
tric generators and send back quantities of "juice" to 
the power station. This process of regeneration acts as a 
brake at those times when the engine is traveling downhill 
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when sud- 
to stutter. 



MAGINE yourself 
aboard an air- 
plane, crossing a wide 
stretch of water. You 
are enjoying the scenery, 
denly the motor begins 
A few half-liearted explosions, a grating 
sound, and — the engine stops. If you 
are flying low and far from the shore, 
you must face a landing on the water. 

Lower and lower soars the airplane; 
the wind whistles past the bracing- 
wires — suddenly the machine hits the 
water with a tremen- 
dous crash. Half a 
wing is carried away 
by the waves. But 
you are safe — for the 
time being. In a 
few minutes the ma- 
chine settles lower and 
lower in the water. 
Then, when you have 
given up hope, a hum 
is heard in the sky, and 
a giant flying-boat 
lands close to you and 
takes you oflf the 
wTecked airplane. 

Buoyancy bags, a 
new invention, will 
soon be found on every 
machine that has to 
traverse wide stretches 
of water. Colonel 
Busteed, of the British 
Air Service, and Lieutenant Labranche, 
of the French Aviation Corps, are the 
inventors. Two air-bags are fitted 



Turning Airplanes into Seaplanes 



on each side of the fuselage, under the 
lower wing. These bags are made of 
flexible rubber-proofed fabric, and 
when empty lie quite close to the 
fuselage, offering scarcely any resis- 
tance in flight. 

The bags are inflated by means of 
an air-bottle containing compressed 
air under a pressure of 2,000 pounds 




Converting the airplane 
into a seaplane by means 
of collapsible floats in- 
flated with air. The dan- 
ger in coming down on the 
water with a land machine 
is thus greatly lessened be- 
cause tiie inflated bags 
keep the machine afloat 



to the square inch. 
Since the bottle is 
very small, to save 
weight, it does not 
contain sufficient air to fill the bag 
completely. 

In order to increase the volume of 
air, a very ingenious device, known 
as an injector, is used. This injector 
has several nozzles which communi- 
cate with the outside air; when the 
valve on top of the . steel bottle is 
opened, air rushes at tremendous speed 
into the injector 
and then into the bag, 
which becomes rigid. 

A landing vane, 
about one foot wide 
and five feet long, 
is fitted in front of 
and below the air- 
bags. This glides 
over the water, just 
as the bottom surface 
of a seaplane floats, 
and absorbs also<.the 
most severe shocks, 
which otherwise might 
burst the air-bags. 

In some machines, 
the inflated bags might 
foul the landing wheels 
of the airplane; a spe- 
cial device is used in 
such cases, which en- 
ables the pilot to throw 
the wheels off just be- 
fore inflating the air- 
bags. 
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Water waves vary 
from the fleeting 
ripple to the mighty 
ocean billow, 
mounting thirty or 
forty feet from 
trough to crest, and 
rolling on for hours 
after the gale that 
gave it birth has 
entirely subsided 




motion a swing with an adult sitting in 
it. This is a typical e"ample of what 
is called resonance. The swing has a 
certain natural period of vibration, 
just like the pendulum of a clock, 
which makes one, two, or more beats 
every second, according to its length 
and the construction of the clock. 

Now, this is a perfectly general prop- 
erty of bodies or systems capable of 
vibration — that they have a definite 
period of oscillation, depending on 
their dimensions, and that, if the 
proper kind of force is applied at 
regular intervals corresponding with 
their natural period of vibration, even 
a small force is capable of producing 
very powerful effects. This is the 
reason why troops marching over a 
bridge are always ordered to break 
step. Were they to march in unison 
it might happen that thc'r footsteps 
kept time with one of the natural 
periods of vibration of the bridge or 
some of its members. Serious results 
might then follow. A suspension 
bridge at Manchester, England, 
many years ago actually collapsed 
under the hoofs of a troop of cavalry. 

'Danger of Oscillation 

Similarly, a building may be 
perfectly safe for ordinary use, and 
its floors able to support the weight 
of heavy machinery; yet this same 
building might be thrown into 
violent vibrations if its natural 
period of oscillation should happen 
to coincide with the rate of revolu- 
tion of a motor installed within it. 
The same kind of effect is liable to 
occur and has to be guarded against 
in the design of electric installa- 
tions. If the dimensions of the 
electric circuit happen to stand in a 
certain numerical relation, powerful 
surges are liable to arise, which 
would either burn out the conduct- 
ing lines or else break through the 
insulation; the period of revolution 
of the dynamo, and hence the fre- 



quency of the alternating current, co- 
incides with the natural period of oscil- 
lation of the circuit. 

Perhaps the most faniiliar example 
of resonance, the one after which the 
phenomenon has been named, is that 
of a body set into vibration by sound 
waves striking upon it. If you lift 
all the dampers off the strings of a 
piano by pressing down the "loud 
pedal, " and z'ng any note of the musi- 
cal scale into the body of the instru- 
ment, after the sound of your voice 
has died out you will hear certain of 
the strings vibrating and giving out 
their note, namely those strings one 
of whose natural periods of vibrations 
coincides with the note you sang into 
the piano. 

Waves in the water, waves in the 
air, waves in the earth — there we 
have at least something tangible. But 
waves in the empty space between the 
stars — how can that be? The ques- 
tion is hard to answer. Modern devel- 
opments seem to indicate that our difR- 
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A brass bullet with c hole 
■ through the center was shot 
from a rifle and photographed in 
the act. The high velocity of 
the bullet did not permit much 
air to pass through the hole, and 
thus the front air wave does not 
differ from that of a flat-headed 
bullet. But the air that did pass 
through hit the vacuum at the 
base of the bullet and started a 
sound wave. The friction of the aii 
along the sides of the bullet is seen 



culties in answering it are psycho- 
logical at least in part. Just as the 
ear is deaf to sounds outside a 
certain compass of frequency, so 
1 1-3 human mind may be incom- 
peient fully to grasp certain facts 
ani relations of nature. Perhaps 
the human race will have to recast 
its conceptions of time and space 
before it is able to gather into 
the realm of understanding certain 
aspects of such phenomena as the 
journey of light from sun to earth. 
But this we know: that light does 
travel through what is for all ordi- 
nary purposes empty (airless) space, 
and, in fact, travels through such 
empty space with greater ease and 
at a higher speed than even through 
the most transparent glass. And 
we know, further, that in its 
travel light displays all the charac- 
teristics of a wave disturbance; that 
it travels through space with the 
perfectly definite velocity of 186,000 
miles a second, identically the same as 
that of the electric waves employed 
in wiVeless telegraphy. It is one of 
the feats of the genius of Clerk Max- 
well, that he predicted the existence 
of these waves on theoretical grounds 
alone long before they had ever been 
observed, and that he identified light 
with them. 

The wave lengths of visible radia- 
tion, the "light" we see, range from 
about sixteen one millionths of an inch 
for violet rays to about thirty one 
millionths of an inch for red rays. 

Where the Eye Fails 

Just as there are sounds too "high" 
and too "low" for the human ear to 
perceive, so there is light "too violet" 
and "too red" for the eye to see. 
But the photographic plate still detects 
ultra-violet rays with a wave length 
of about four one millionths of an 
inch. On the other hand, though a 
body may not be hot enough to 
give out visible radiation (as at red 
or white heat), it may still be emit- 
ting "heat rays" perceptible to the 
hand or observable by means of 
special instruments. The wave 
length of these may be taken to 
extend to about twenty-four ten 
thousandths of an inch. 

Above the ultra-violet waves the 
scale is continued in X-rays, 
with a wave length of about two 
one billionths of an inch. Below 
the infra-red waves comes a long 
6iries of electromagnetic waves pro- 
aucad experimentally and ranging 
from abou'; one tenth of an inch to 
many thousands of feet in length. 
Lastly, the earth being negatively 
- ' charged, and revolving around the 
sun, which probably carries a posi- 
tive eiectric charge, must send out 
£n annual wave having the stupen- 
dous length of six million million 
miles! 
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Ready to Battle with the Deep 

Clad in armor, the diver defies pressure that 
would crush an unpro tected man to death 



DOWN, down, down, the 
diver goes after sunken 
treasure. How deep? Can 
he reach the Lusitania, which lies 
in more than three hundred feet 
of water? Not with the present 
diving apparatus. He would be 
squeezed into a pulp by the re- 
lentless grip of the water. 

'How deep can a diver go? 
The record is somewhat more 
than three hundred feet in shel- 
tered waters. Out in the open 
sea it would be difficult to de- 
scend one hundred feet. The 
billions of tons of shipping and 
cargo sunk by the Germans lie 
in depths of more than one 
hundred feet. They cannot be 6 
reached with the aid of the or- 
dinary diver's dress. 

After all, that follows from 
the very nature of the dress. 
It is but a combination rub- 
ber garment that covers the 
whole body from the neck down, 
except the hands, which protrude 
through elastic cuffs, water-tight at 
the wrists. To this flexible garment 
is bolted a windowed helmet to which 
air is pumped from above. Inflated 
as it is, the dress is as buoyant as a 
cockle-shell. To sink the diver like a 
stone and to keep him upright, the 
soles of his shoes are weighted, each 
with sixteen pounds of lead. In addi- 
tion, eighty pounds of lead are distri- 
buted around his body. His equip- 
ment weighs about one hundred and 
seventy pounds. Add to that his own 
weight of one hundred and fifty, and 
the total comes to three hundred and 
twenty-five pounds. He is connected 
with the surface not only by the air- 
hose, but by a signal- or life-line in 
which telephone wires are usually 
embedded. 

Air Wilhirx Resists Air Without 

Don't suppose that air is pumped 
into the helmet simply for the diver 
to breathe. Without the air he could 
not descend as far as he does. It is 
the air pressure within the suit that 
resists the water pressure outside. 
That intense pressure must be nicely 
regulated, so that he will not be 
squeezed to death by the relentless 
water. The deeper he goes the greater 
is the pressure of the water and the 
greater must be the opposing pressure 
of the air. There is a limit to the air 
pressure that a man can endure. 
Hence there is a limit to the depth to 
which he can descend — about three 
hundred feet under the most favorable 
conditions. 




) Underwood Sl Underwood 

This elephantine diving armor is the 
invention of Charles H. Jackson. A 
descent of three hundred and sixty 
feet has been made in it. It is said 
to have all the faults as well as 
all the merits of its predecessors 

But this is not the only limitation 
imposed by the ordinary diver's dress. 
A man who has gone down as far as 
three hundred feet may not be hauled 
up quickly like a fish at the end of a 
line. The pressure of the air has 
forced nitrogen into his blood; for 
nitrogen constitutes about 80 per cent, 
of the air we breathe. That nitrogen 
must be released very gradually. The 
man's blood-vessels are like a corked 
bottle of soda-water. You know what 
happens when the cork is suddenly 
removed; you know that bubbles 
shoot up. 

So it is with the diver. The ni- 
trogen in his blood would bubble off 
if he were quickly pulled up. The 
result might be instant death — cer- 
tainly suffering and a case of the 
disease that has come to be known as 
the "bends." The longer he stays 
below, the more highly charged with 
nitrogen does his blood become, and 
the longer must be the time allowed 
for him to rise. If he has been work- 
ing for an hour at a depth of two hun- 
dred feet it would take four hours to 
haul him up. Only by such tedious 
"decompression" is diving made a 
safe calling. 

These being the limitations of the 
ordinary diver's dress, why not con- 
struct a metal suit, a rigid suit of plate 
mail, so strong that it would in itself 
resist the crushing force of water be- 
yond three hundred feet? Let the 
man breathe air in ordinary atmo- 
spheric pressure, — the kind that you 
are breathing now, — no matter what 
his depth may be. Wouldn't that solve 
the problem? Wouldn't that enable 
him to come up to the surface at once 



without fear of having his blood 
boil in the effort to rid himself 
of its nitrogen? Wouldn't that 
make it possible to go down five 
hundred, six hundred, even one 
thousand feet, and reach hulks 
that seem now hopelessly in- 
accessible? 

A Negro Mechanic's Invention 

Long before Germany began 
to sink ships by the score, in- 
ventors had tried to realize 
this idea. The latest of these 
is Charles H. Jackson, a negro 
mechanic. A descent of three 
hundred and sixty feet has ac- 
tually been made with his suit. 
Will it mean a fortune to its in- 
ventor, and the recovery of un- 
told wealth that now lies at the 
bottom of the sea? 

Anyone who is familiar with 
the past history of diving armor 
will tell you that there is little origi- 
nality in Jackson's suit. It has all the 
faults and all the merits of its predeces- 
sors. Encased in such a rigid shell, a 
man cannot climb down a ladder, 
seize a rope, and lower himself, after 
the traditional manner of divers. A 
derrick must actually pick him up and 
drop him overboard. Jackson's suit, 
for example, weighs four hundred 
pounds, and that is light compared 
with others that have been experi- 
mented with. Depths of even six 
hundred feet have been attained with 
similar armor. No difficulty in breath- 
ing is experienced. But the man 
within the steel shell has no freedom 
of movement. He looks like some 
elephantine creature from another 
world. He moves about clumsily. 
His arms are encased in steel, and so 
are his hands. They must be so pro- 
tected; for the terrific pressure of the 
water would crush his fingers into a 
shapeless mass. Hence, Jackson, like 
other inventors, employs an artificial 
hand — a mechanically operated iron 
claw. 

Salvage experts reject all these div- 
ing suits — reject them because the 
joints leak at moderate depths and 
become tight only when the great 
water pressure at three hundred feet 
or more compresses them. Indeed, 
some inventors actually install auto- 
matic pumps in the suit to remove 
the water that seeps in. The most 
that can be expected of a man in such 
a cumbrous apparatus is to locate 
a wreck and possibly to guide an 
electric lifting magnet to steel billets 
or a clam-shell bucket to a pile of 
loose cargo. 
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As Helpless as a Fish Out of Water 



© Underwood & Underwood 



Untold riches lie in the depths. Can the diver reach 
them? All depends on the armor. For this modem 
knight, if he is to secure the treasure, must meet and 
conquer the dragon of the great depths — crushing, deadly 
water pressure. That is why he is clad in steel armor so 
heavy that a derrick is needed to lift him from the deck 
of the ship and lower him over the side. If he were clad 
in the ordinary diving dress it would be necessary to fight 
back the killing pressure of the water by opposing to it 
the pressure of air forced into the suit by powerful pumps. 
But there is a limit to the amount of air pressure a man 
can endure : that limit is approximately the pressure required 



to fight back the water at a depth of three hundred feet. 
If men are to explore the greater deeps they must go down 
clad in armor in itself strong enough to defy the tremendous 
water pressure, leaving the diver free to breathe air at 
ordinary surface pressure while he works. Such a suit, the 
one shown in the reproduction of a photograph above, has 
been invented by a negro mechanic. A descent of three 
hundred and sixty feet has actually been made with it. 

The diver is ready to adventure in the deeps. The 
heavy armor will save him from the crushing pressure of 
the water, but can he do useful salvage work encumbered 
by this shell of steel? 
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The Life Story of a Double Calf 

A MOST curious freal< of na- 
ture is this double calf. It 
has two heads, two pairs of front 
legs, and two bodies that join each 
other in an almost straiglit line. 
One pair of hind legs jut out from 
the point where the two bodies 
meet. 

The calf lived and thrived for 
six months, but then it cau^;ht 
cold and died. The two perfect 
heads were quite independent 
of each other. The calf 
could eat with one or 
both at the same time, 
to suit itself. 

It was born on a 
farm near Dayton, Ohio, 
and its parents were Jer- 
seys. Although it was 
cared for most tenderly 
during its six months of 
life, it grew but little 
during that period. 

As the lady above 
patted one of its heads, 
we wonder if the other 
head was jealous. 

You Can Have Your Own 
Gasoline Station 

A N automobile owner at Redondo Beach, 
Cal., became very tired of driving 
his car around to the garage every little 
while in order to replenish it with gasoline. 
Accordingly he had a tank built into the wall 
at the side of his driveway. You can see it 
in the above picture. 

The tank is of metal, covered with ce- 
ment. A connection is provided for filling 
and a float gage shows the amount of gaso- 
line in the tank. To draw off the contents a 
small pump is used. 

The owner has an arrangement with the 
gasoline distributors to ke<'i) the tank filled, 
and so he has a constant supply. 





Wrecked Aviators Need Not Drown 

CUPPOSE that your airship 
^ engine stalls over water. Sup- 
pose that the hydrogen is depleted. 
What then? The answer is to be 
found in a novel life-boat con- 
structed of waterproof fabric, and 
designed to be inflated by the 
air-pumps which keep the envelope 
of a "blimp" rigid in spite of 
(hangesin gas volume. Onships 
of the Zeppelin type such as the 
R-34 the device is blown up by 
other means. 

When inflated the air- 
ship life-boat will sup- 
port six people until a 
rescue vessel summoned 
by the wireless of the 
wrecked airship comes 
to the rescue. 

Our illustration gives 
an excellent idea of its 
general characteristics, 
though in this case the 
air-pumps are replaced 
by a much more attrac- 
tive kind of inflater. 



A Carving of General Pershing 
Made Out of Soap 

THEY'VE photographed General 
Pershing, made busts of him, painted 
pictures of him, and now one man has carved 
his head out of soap! 

This may seem queer to you, but if you were 
a soap salesman, or in fact any other kind of 
salesman, you would realize the value gained 
by decorating your product with a likeness of 
the hero of the hour. 

The man who ordered the soap bust of 
Pershing was a druggist who, like most drug- 
gists, sold everyt hing else besides drugs. He 
filled one window of his store with cakes of 
soa]), placed 1!ip soap bust of Pershing in 
front, and thereby greatly increased his sales. 



A Fence that Was Founded In Barrels 



"■\]17'ELL, I hate to take up all those 
paving-stones, and we certainly 
can't break through them to make post 
holes," said the boss, when he and the fore- 
man were discussing the erection of a 
temporary fence over a portion of a side- 
walk. 

"M-m, no," replied the foreman; "but 



wait, I've got an idea: why not put the posts 
in barrels and then fill the barrels with 
something ? " 

Accordingly the posts that were to sup- 
port the fence — and a scaffolding later on — - 
were placed in large tubs which were set 
out at equal distances along the line of 
the proposed fence. Ashes were brought 



from the boiler-room of the factory and 
the barrels were filled up, holding the posts 
firmly in place. 

When a high slat fence was built on the 
posts in the ordinary way it afforded per- 
fect protection against intruders. How it 
looked, inside and out, when it was finished 
you can see by a glance at the picture. 








86 



March, 1920 




Billiards on a Cigar- 
Holder 

WHEN Mr. Asra, a 
famous German 
billiard-player, getsthrough 
with the cigar-holder he is 
using it will undoubtedly 
find its way into the mu- 
seum for freak works of art 
where the gem of the col- 
lection is a copy of the 
Venus de Milo with a clock 
in her abdomen. 

The cigar-holder is six 
inches long and on it is 
mounted a small ivory bil- 
liard-table at which two 
men are playing. 

Bent But Not Broken 
Wild Wind 



pjERE is new proof of the old adage: 
*■ "As the twig is bent the tree's in- 
clined." 

Instead of growing straight upward the 
tree shown in the picture below grew 
horizontally after the trunk had attained a 
height of four feet. The reason for its L 
formation is the wind. 

This tree is situated on an exposed part of 
a cliff in the Isle of Thanet, England. Ever 
since it started to grow the sea wind has 
blown on it from one direction. The tree 
was not strong enough to stand up against 
this constant force and so it bent over. In 
spite of this, the leaves are all doing well, 
nevertheless. 

It often happens that plants and trees in- 
cline toward the light when they are located 
in dark places, but it is seldom that a tree 
bends over so completely because of the 
wind. 
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A Building Lit Up in the Shape 
of a Cross 

CHOULD you approach the Railway Ex- 
change Building in Chicago on a dark 
and gloomy night, don't be alarmed if you 
see from a distance a great brilliant cross 
standing out in front of the building. . As 
you 'draw near you will see that it is simply 
the effect of certain lighted rooms against 
the dark background of the building. 

Many of the large office buildings in the 
Loop district of Chicago have gone in for 
this artistic illumination. They choose their 
designs and then light up the rooms neces- 
sary for making ';h3m. 

Perhaps it was this very extravagance at 
a time when coal was scarce and threatened 
to be scarcer that led to restriction in the 
use of electric light in Chicago. The street 
lamps were darkened and the office hours 
were shortened in order to save coal. 



Drinking at the Fire 
Hydrant 

THE fire hydrants in the 
town of Torrance, Cal., 
have great white porce- 
lain bowls erected on their 
tops. And when there are 
no fires in town the natives 
gather around these pumps 
and drink. For the bowls 
are regular drinking bowls 
into which a constant flow 
of water is forced. 

To install one, a hole is 
drilled in the top of the 
cap of the hydrant and a 
one-inch pipe is connected 
with the water-pipe below. 



the Limousine of the | 
Bicycle World 

WHY must a cyclist sit up straight, 
flivver fashion, when he rides? An 
uncomfortable Parisian cyclist asked him- 
self this question, and answered it by 
building the bicycle shown below. It 
contains most of the comforts of an 
automobile driver's outfit. The seat itself 
is low and has a supporting back; instead 
of handle-bars there is a steering wheel 
with a horn mounted on it. The pedals 
are not directly below the seat but are up 
near the front wheel. 

This front wheel, by the way, is smaller 
than the usual bicycle wheel, the reason 
for this being to make room for thf long 
sloping steering wheel. Whether it is just 
as easy to pedal and 
keep your balance on a 
bicycle built like this 
one we know not. 
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At the right, compressing air; in the center, admitting it 
to the cooling tubes; at the left, drawing off liquid air 

Making Liquid Air 

AIR is invisible, says Webster's dictionary. Not always. 
Air can be turned into a liquid, whereupon it becomes 
quite visible. First, the air is compressed to three thousand 
pounds per square inch, which is about two hundred times as 
great as ordinary atmospheric pressure. Then it is cooled oflF 
in tubes until its temperature reaches three hundred and ten 
degrees, Fahrenheit, below zero. At this point it becomes a 
liquid. 

Liquid air is used both in scientific research and in industry. 
In research work it is used for cooling; the substance is 
immersed in the liquid air and watched to see how it 
acts at low temperature. In in- 
dustry liquid air is used to produce 
pure oxygen. Air is composed 
chiefly of oxygen and nitrogen, and 
owing to the different boiling points 
when liquefiedthey can be separated. 

The Price of a Zeppelin 
Ride 

THE value of the German mark 
sinks lower and lower. You 
can buy about forty of them for an 
American dollar now. Thus should 
jou buy a dollar's worth and go to 
Germany, they would be worth 
nearly ten dollars over there, and 
you could buy ten dollars' worth of 
goods with them. 

The Swiss, living next door to Ger- 
many, take advantage of this deprecia- 
tion in mark value. A regular Zep- 
pelin service from the Swiss border to 
Berlin has been running now for several 
months. The Swiss buy their tickets 
with German marks and thus the trip 
becomes a very cheap one. The Zep- 
pelin makes the trip three times each 
week and it is always well patronized. 
This is due not only to the low value of 
the mark but also to the poor condition 
of the railways in Germany today. 

Still, the owners of the Zeppelin are 
making money by it. They figure that 
in the first two years they will take in 
enough money to pay for the Zeppelin 
and then have a twenty-five per cent 
profit left over. So far no repair work 
has been necessary. 
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To Measure the Depth of a Well 

AN ingenious apparatus for measuring the depth of w ells or 
l\ mine shafts is a dial indicator actuated by a worm gear, 
the invention of Charles A.Wilkins of Bradford, Pa. This 
measuring device contains two grooved wheels several inches 
apart and revolving in the same plane. One 
of these wheels is an idler, while the other is 
connected with the measuring mechanism by 
a worm gear which sets in motion the 
geared wheels of the two indicating dials, one 
of which registers up to one hundred, the 
other up to six thousand feet. 

The rope or cable is 
'placed against the two 
grooved wheels in the man- 
ner shown in the picture, so 
that it is pressed with con- 
siderable force against the 
lower wheel. As the cable 
moves up or down it makes 
the wheels go round. The 
rotations of the measuring 
wheel are communicated to 
the indicator, which shows 
with great accuracy the 
number of feet of rope or 
cable which have passed 
over the wheels. 




SuPPOfil 



Place the grooved wheels 
against the cable, let the 
cable run up or down as 
far as it will go, and read 
off the distance on the dial 




To a wounded soldier there was comfort 
in the idea of a bed that wouldn't sag 

A Wooden Bed-Spring 

WHILE lying wounded 
in a hospital, a 
French soldier named 
Delacourt found that his 
bed was developing hills 
and valleys from supporting 
his weight so long in one 
place. His solution of the 
problem is shown above. 

Long springy slats are in- 
serted tightly between head 
and foot boards, arching 
upward from the ends, 
every slat above having a 
companion slat below arch- 
ing downward so that each 
pair forms an oval. A second 
set, similarly arranged, run 
crosswise of the bed-frame. 



Look Out, Below! 

A SHARP blow on the 
back of the head 
with a heavy lead pipe — 
that ought to knock out anyone no 
matter how thick-skulled he may be; 
and yet the man in the picture 
below doesn't seem to mind it in the 
least. 

Why not? He wears a shock-absorb- 
ing cap sufficiently thick and resilient to 
absorb most of the force of the blow. 
It has many air holes, so that the hair 
of the wearer is well ventilated. 

The cap was not designed for men 
who walk down lonesome alleys on dark 
nights, but for miners, builders, tunnel- 
diggers, and others who are constantly 
in danger of having something heavy 
dropped on their heads. 

The shock-absorbing cushion is cir- 
cular in form and fits inside the cap. 




A blow on the head with a lead pipe usually 
means trouble, but in this case it simply 
proves the excellence of a shock-absorbing cap 
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What the Handy Man Can Do with an Old House 



By George M. Petersen 
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IT is undoubtedly true that many 
American houses are as the first oc- 
cupants left them, because the owners 
are living in the hope that some day 
in the dim future they may be able to 
build a bigger and better one, and are 
consequently loath to expend any 
money on remodeHng the one they 
now have. This is a mistaken and 
foolish idea for various reasons. The 
old home can be remodeled satis- 
factorily without any great expendi- 
ture and will last for many years to 
come. 

It is, therefore, 
with the idea of 
being o f some 
real assistance to 
our readers who 
are progressive 
enough to want to 
keep their prop- 
erty up-to-date 
that we are pub- 
lishingthis article 
on remodeling. 

The style of 
house that we 
have chosen for 
consideration is 
theold-fashioned 
one -story cot- 
tage, which is 
just as it was 
fifty years ago 
with the excep- 
tion that the 
outhouse has 
been abolished 
and a toilet in- 
stalled in a closet 

off of the kitchen. Of course this 
was really an improvement in some 
respects, but hardly one which can 
be considered to be really up-to-the- 
minute from a sanitary point of 
view. The plan with which we shall 
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work is shown in the drawing cap- 
tioned Original Plan (page 92). 

It will be noted that aside from the 
rather poor arrangement of rooms the 
rooms themselves are poorly lighted, a 
common fault with the typical old 
house of this type. In this regard it 
may be well to mention that no matter 
what else you do when remodeling your 
house do not fail to get sufficient light 
and ventilation. 

In Solution No. 1 we 
have modernized the 
house, to a certain ex- 
tent at least, by merely 
moving the old pantry 
partitions and building 
in a bath-room which 
is easily reached from 
either of the two bed- 
rooms. Although this 
step does not appear to 
be very drastic it is 
really very important, 
as for very small expense . 
the property has been 
made fully one hundred 
per cent more desirable. 

Solution No 2 has pro- 
ceeded another step in 
direction and the 



This article is published with the idea of 
offering assistance to those of our readers 
who want to keep their property up-to-date. 
Any questions that may arise in the reader's 
mind will cheerfully be answered by the author 
free of charge, if a letter is forwarded care 
of the Popular Science .Monthly with a 
stamped envelope enclosed for reply. — Editor. 



Solution No. 3 has gon©^ another 
step in the right direction and brought 
the kitchen location into juxtaposition 
with the dining-room. This latter 
room has been made a trifle narrower 
and a little longer in order that 
clothes closets, linen closet, and hall 
may be incorporated into the scheme. 
Here, again, the young professional or 
business man may have his office with- 
out in any v.ay interfering with the 
home section of the house. If an 
office is not required the room may be 
used as a den, or it will make another 
excellent bed-room so that the house 
will then possess three chambers. 

Solution No. 4 leaves the entire rear 
part of the house just as it was in 
Solution No. 3, but the front part has 
been altered so that the two side 
chambers are greatly enlarged. Of 
course the living-room suffered a little 
in size as the result of this move, but 
this fault, if it may be so termed, is 
readily overcome by the legitimate use 
of a large-cased opening between the 
living-room and the dining-room, which 
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■ORIGINAL CLtVATION 



Above, 
below, 



the house covered with narrow siding; 
the same house covered with shingles 



SOLUTION NQ4 

Here the front part 
of the house has been 
altered, so that the 
two side chambers 
are greatly enlarged 



the right 
partition between 
the reception hall and parlor has been 
removed so that a large modern living- 
room has been obtained. This move 
is especially desirable because it gives 
one the impression that the house is 
an up-to-date bungalow instead of an 
old house remodeled. The back parlor 
has given way to the dining-room, 
while the old dining-room has been 
partitioned off into a hall and office. 
This is really an excellent solution of 
the problem which confronts so many 
persons today — how to have an office 
right in the home which will look busi- 
nesslike without going to excessive 
expense. 
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allows them to be thrown together as 
practically one room if a large party is 
expected. 

This is the same idea as the one 
shown in Solution No. 3. One may 
consider the living-room and dining- 
room as two rooms, though in reality 
they are' only one. In this instance 
the idea was to convert the space 
across the front of the house into a 
music-room and a living-room by just 
showing the suggestion of a partition 
between them. This cased opening 
problem is worthy of considerable 
thought upon the part of the owner, as 
it is often easier to furnish two rooms 
than it is to furnish one large one. 

Of course, any of these plans or 
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solutions may be carried further by the 
addition of a fireplace in the living- 
or dining-rooms. Hardwood floors 
throughout the house, built-in book- 
cases, china cabinets, kitchen dressers, 
linen closets, and many other features 
of a like nature will greatly add to the 
beauty and comfort of your remodeled 
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SOLUTION NO. I 



Remove the old pantry partitions 
and build in a bath-room opening 
conveniently into the two bedrooms 

house, but such things are not actually 
essential and may be put in at any 
time without any great additional 
expense. 

Of course the remodeling need -not 
end with the interior, but may be con- 
tinued to the exterior as well with 
excellent results. The Original Eleva- 
tion (page 91) shows the exterior of a 
house of this type and a little study 
will convince anyone how readily it 
lends itself to modern ideas. 

The front elevation shown in Solu- 
tion No. 5 is a typical bungalow type 
and is very desirable for this style of 



house. This alteration ia especially 
adapted to the plan shown in Solution 
No. 2, although it would look well 
with almost any window layout. The 
plain gable cornice has been replaced 
by a very wide barge board and heavy 
moldings, and the main cornice has 
been carried across the front of the 
house. This cornice is supported by 
medium weight brackets and the whole 
tendency of the elevation is to make 
the building appear heavy, solid and 
massive. 

The small balusters shown in the 
veranda rail on the old elevation have 
been replaced with one and three 
quarter inch square pickets which are 
placed between heavy top and bottom 
rails. The veranda columns and new- 
els are slightly tapered, instead of being 
perfectly straight as in the old eleva- 
tion and the pitch of the roof has been 
altered so that it is now sloped toward 
the front of the house to allow for the 
cornice return across the front of the 
building. 

The small window in Solution 
No. 5 also helps to set oflF the house, 
but casement windows are not recom- 
mended by the writer. Use double 
hung or check sash windows, as they 
are commonly termed, and reduce 
the size of the glass in order to get them 
into a given opening rather than in- 
stall the larger glass and a casement 
sash. 

The main reason for this state- 
ment is the fact that it is almost im- 
possible to make casement windows 
tight unless a comparatively large 
amount of money is expended upon 
each individual window for patented 
weather-strip, and then the results are 
usually far from satisfactory. It is 
therefore best to stick to the double 
hung windows and cut the upper sash 
into three lights as shown in the draw- 
ings or some other design which will 
suit the artistic ideas of the owner. 



The side elevation shown in Solution 
No. 6 is of the same house covered with 
shingles, instead of the old narrow 
siding, and was designed to work with 
the plan shown in Solution No. 4. 
This side elevation allows a great 
quantity of light and ventilation in the 
house and, as has already been men- 
tioned, too much of either of these 
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By a little planning, the reception 
hall and parlor may be trans- 
formed into a large living-room 

items cannot be obtained. In this ele- 
vation the gable is shown supported 
on five heavy brackets, while the 
main roof cornice is blocked up on 
lookouts. 

It ia certainly a fact that building 
materials are high priced at present 
but that is all the more reason why 
people should do their building and re- 
modeling now instead of waiting for 
prices to come down, as all material is 
going up, not down, and there is little 
doubt but that it will remain up at its 
present price, or even higher, for some 
time to come. 



If You Wish to See Your Phonograph Records at Night 



WHY scratch and damage your 
expensive phonograph records? 
You can install a miniature electric 
light in a very few minutes, so placed 
that it will illuminate the record while 
at the same time leaving the room in 
darkness. 

Obtain a piece of hardwood and cut 
a piece from it ?s by 1^2 by 13 2 in- 
Drill a hole in the center ^ in. in 
diameter, also two small holes in each 
side,, to be used for screwing it to the 
motor-board; then bevel the edges. 
Now get a piece of fiber tubing ^ in. 
in diameter with 1/16 in. wall and IJ^ 
in. long. This piece is to be glued 
into the ^-in. hole in the center of the 
base. 

Purchase a keyless receptacle for 
the miniature screw base bulb, and 
break loose the cement to take out the 
brass threaded sleeve and the bottom 
screw; then solder a piece of thin 
insulated wire to the brass thread 



By H. E. Mende 




This illustration shows the entire mech- 
anism before and after assembling 
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sleeve and one also to the bottom 
screw. 

Now the parts are ready to be as- 
sembled in the fiber tubing, which 
must be fastened in place with plaster- 
of-paris. Be very careful not to have 
these two parts of the wires touch, 
since that would, of course, cause a 
short circuit. 

The light is now finished. The 
next thing to do is to determine the 
best place to install the light, where 
it will not interfere with the working 
parts of the phonograph. When this 
is settled, drill a %-in. hole through the 
motor-board, and screw the light in 
position. Place the batteries in the 
bottom of the machine and connect 
the wires. 

The correct bulb for one battery is 
1.5 volts. The bulb takes the place 
of a switch, which lights when it is 
screwed down and goes out when it is 
loosened. 

Cc-, 
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Readi'Cut Homes 
Cut Building Costs 



The 
System 



Lumber shortage— a virtual famine of lumber— exists in many 
parts of the country. Reports indicate it is impossible even now 
^, *° material for certain needs. Stocks were never as low as 

demand was never as great as it is now. THIS MEANS STILL 




HIGHER LUMBER PRICES. It means that prices will go upward rlpWl^lthat U 
will possibly take $150 in six months or a year to buy $100 worth of lumber at pres- 
ent prices. 

Complete Material for Immediate Shipment 

Aladdin taps the four greatest lorcstf. .:>f the United States. Each one has sufficient standing 
t.mbcr to take care of the needs of the country for many years. The probable lumber famine 
predicted m all parts of the country will not affect the Aladdin Co 'umoer lammc 




hip. 



?eT.^/Hli^''''l,f°iw';,™"''f 'i''' 'k "i" K P™'"P">- «l"I'P^d to eve'o- Aladdin purchaser in 1920, 
reKardle»s of shortage of lumber and other building materials in the general markets 



l-3*( rlc.f 

b/ Macs ■ 



m. 

The 
Result 



National Homebuilding Service 

Shipments of Aladdin Readi-cut Homes are made 
from the four greatest timbr r-produeing sections 
in the United States. Froi;! t.ic .Atlantic to the 
Pacific — from Canada to the (,u& — .Maddin can 
serve you wherever you live. Aladdin houses 
arc manufactured and shipped direct from the 
Aladdin Company's own mills in Michigan, Missis- 
sippi. North Carolina and Oregon. Ahiddin houses come 
to you in a straight line from the nearest timber 
region. Complete Sales and Business Offices arc 
maintained in connection with each mill. Fully 24 
hours time is saved in your mail reaching our offices. 



20 ft. of Lumber from a 16 ft. Board 

The Aladdin System of Homebuilding has 
been practicing for 14 years the principle the 
world has only learned during the war — the 
elimination of waste of lumber and labor. 
The Aladdin Book explains this system thor- 
oughly, shows how 20 feet of lumber is cut 
from a 16 ft. board. The great Aladdin 
Organization, composed of experts in every 
branch of homebiiilding, stands ready to help 
you build your home at a saving. Put this 
group of experts to work on your problem. 





Send for Interesting Book "Aladdin Homes" 

home^Ile';fins'^n"r^^.°Lii°?ri?' " f"r 5 '^'"""ss' pages, profusely illustrated in colors, leading 

on^f,i„ ■ -A >'.o"- Aladdin houses are cut-to-fit as follows: Lumber, millwork. flooring, 

Ti,„ „ ; • i'i^'nf .finisli. doors, windows, shingles, lath and plaster, hardware, locks, nails, paints, varnishes. 
1 ne material is shipped to you in a .sealed box-car, complete, ready to erect. Safe arrival of the complete 
material in perfect condition is guaranteed. Send today for a copy of the book. "Aladdin Homes," No. 1372. 




The Aladdin Co. 



AlADDIN 'Branches Wilmington, North Carolina 
" „ ' Hattiesburg, Mississippi 



Baijf Cii-y, Mich, 

Portland, Oregon 
Toronto, Ontario, Canada 



Seventh Day 




Twentieth Day 



HONtBUIUCRS 
TO TMt NATION 




Write to 
Nearest 

rM . ^^1*^ Offices 

r^ -i*^^^ The Aladdin 
■TV Company 

^ / Bay City, Mich. 

.. -^y. -Miwri — *^ Knclosc'd find stamps 

/^J««» »Vi / for the hook "Aladdin 

, Homes" No. 1372. 

Name 

Street 

City 

State 



Popular Science Monthly 

How to Make All the Clocks Strike at Once 



IF you have ever lain awake in the 
night and listened to several clocks 
trying to strike in time with each 
other, with a syncopation which re- 
minded you of a jazz band or an 
Oriental funeral procession, you will 
appreciate the following device to elim- 
inate such ragtime and make Father 
Time walk the straight and narrow 
path. The idea consists of utilizing 
the best timekeeper in the house as the 
central station and electrically trans- 
ferring the impulse of its strike to bells 
in the various rooms of the house. In 
this way the hour is struck by each 
bell at precisely the instant it is struck 




EfiL 



AS MAMY. BEILS AS 
NECESSARY CONNEOED 
IN P*RALLtL. 



The whole contrivance is 
operated by the master clock 



by that of the central clock, and there 
wdll be no guesswork as to the time. 

The general arrangement is shown 
in the drawings with such detailed 
sketches as are necessary to make the 
operation plain. 

The first requisite is a clock that 
strikes the hour and half hour. The 
style of striker is immaterial so long as 
it consists of a lever, pivoted some- 
where along its length, one end of 
which connects with the striker wheel, 
the opposite end striking the gong. 
By studying the detailed sketch of the 
striking apparatus this will be clearly 
seen. Styles and shapes of levers may 



By L. B. Robbins 

vary, but the principle remains the 
same. 

Select a narrow strip of very thin, 
flexible metal, which will give under 
the slightest pressure but will return to 
its original shape when the pressure is 
removed. If the lever can be con- 
veniently removed from its position in 
the clock, this piece of spring metal 
can be soldered to the lever close to the 
pivot hole. If not it can be clamped 
to the lever, in this position, with fine 
wire. The extending end should be 
doubled under, as shown, to gain 
greater flexibility. Bend it so that 
its relation with the side of the clock is 
about as indicated. 

Directly under this spring place a 
block of wood, fiber, or rubber, into 
which a screw is inserted. The block 
serves to insulate the screw from the 
clock frame or any metal parts. Con- 
nect the screw to an insulated binding- 
post, at a convenient point, with in- 
sulated wire. Then bring the head of 
the screw to within a fra?tion of an 
inch of the spring strip. T he distam-e 
should be adjusted so the strip will 
come into good contact with the screw 
when the 
hammer of 
the striker is 
in contact 
with the 
gong, but so 
that there is 
good clear- 
ance between 
them when 
the hammer 
is back at its 
resting-point. 

A s ec o n d 
binding - post 
should then be connected to the metal 
framework of the clock. Be sure this 
has metallic connection with the gong. 

This completes the alterations to the 
clock. 

Wire the house bells in parallel as 
shown. Provide each bell with an 
individual switch, so that it may be 




The bells can be made 
ornamental and the 
working parts hidden 



cut out if necessary. This, owing to 
the method of wiring, will not prevent 
the other bells from striking with the 
clock. A general switch near the 
clock serves to cut out the entire 
system if so desired. 

Use bells with a single stroke action. 



■PIVOT 

FLEXIBLE 
SPRING 




5INDING 
POST 



BINDING POST GROUNDED 
TO GONG mROUGtl METAL 
STRUCTURE OF CLOCK 



The style of clock striker 
is immaterial so long as 
it consists of a lever 




DETAIL OF 
CONTACT SPRING 

These will give the best results as the 
time of contact of the gong switch is so 
brief that it would have little effect 
upon the vibrators of the bells. 

If no single stroke bells can be 
readily procured common vibrator 
bells can be changed to single stroke 
action by disconnecting the wiring 
from the vibrator adjusting screw, and 
transferring it directly to the magnet 
windings by means of the off binding- 
post. Thus, when the coils are mag- 
netized they pull the armature to 
them, but release it the instant the 
current is shut off. The spring at the 
foot of the armature serves to return 
the hammer to its former position. 

If the builder wishes, he can make 
brackets to hold small bells of more 
conventional pattern, and utilize the 
magnets and equipment of call bells. 
The working parts can be hidden from 
sight by neat little boxes built around 
them. One's own ingenuity will sug- 
gest many artistic ways in which these 
striking bells can be disguised, j 



Handling Electrical Circuits in Safety 



CARELESSNESS in handling elec- 
trical circuits is the cause of many 
fatalities. Electricity may endanger 
the life or seriously maim the person 
who works on live wires in a careless 
manner. Serious results may be the 
consequence of direct contact, causing 
burns, severe shock, and, in many cases, 
instant death. A flash or an arc may 
endanger the eyesight, besides being 
the cause of severe burns. 

A shock is the result of touching 
wires of opposite polarity, or of cut- 
ting oneself into the circuit, or of 
touching a one-line wire and making 
a connection through the body to 
the ground. Provided one is per- 



fectly insulated from the ground, he 
may safely touch one bare wire. A 
person should never trust a system 
of wiring, since a ground may come at 
any instant and endanger life. In 
handling live wires, the following rule 
is safe to follow: 

Use only one hand at a time; keep 
well insulated from the ground, and 
from wires having opposite polarity. 

The severity of a shock depends 
primarily upon the circuit voltage 
and the degree of contact made with 
the live wire. Contact varies with 
the condition of that part of the body 
that touches — whether dry or moist; 
and with the quality of the ground 



connection through the body. It is 
not always safe to touch a live wire of 
low potential, nor is it always fatal to 
make contact with a high-voltage 
circuit. 

Danger to the eyesight and from 
burns is caused usually while fusing 
a circuit, or while throwing in or out 
switches on circuits carrying heavy 
currents. Carelessness in handling 
live-wire ends may cause a short- 
circuit and consequent injurious 
flashes. 

Carrying too much current will 
cause wires to become overheated. 
Broken circuits cause an arc which 
may communicate fire. 
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Hot Clinker, a Conveyor — and the G.T. M, 



Hot cement clinkers, 200° and over, to be carried 
from open storage to the grinding mills, were the 
crux of the conveying problem put up by the 
plant superintendent to the G. T. M. 

The C. T. M. — Goodyear Technical Man — gave 
that situation expert study embracing every proc- 
ess in cement manufacture at the plant of the 
Standard Portland Cement Co., Leeds, Ala. He 
realized that here was an unusual problem. The 
clinker could not be cooled sufficiently in the proc- 
esses previous to conveying. The best thing to 
do would be to provide some means of cooling it 
as it came onto the belt. 

So he made two recommendations: a heat-re- 
sistant Goodyear Hy-Temp Conveyor Belt, known 
to be capable of withstanding as much as 200°; 
and a cooling vat through which the belt might 
run as it struck the tail pulley and come up drip- 
ping with a film of cold water that would cool the 
clinker dropping from the hopper. Both recom- 
mendations were approved. 

Up to September I, 1919 — after six months of 
operation — this Goodyear Hy-Temp Conveyor 
had carried 61 ,000 tons of clinker. The Standard 



Portland Cement Co. credits a saving of $300 in 
belt cost alone to this Goodyear Conveyor. 
Besides, it has effected a high operating economy. 
A letter from them states that the Company is 
"so pleased with its performance that we have 
ordered a duplicate for replacement, although 
from present appearances this belt will continue 
to give good service for some time. " 

Wherever heats up to 200° are registered on con- 
veying jobs, in mines, in coking plants, in cement 
factories, Goodyear Hy-Temp Conveyor's special 
construction sets up new records in heat-resist- 
ance, ability to withstand abrasion, and quantity 
of tonnage delivered. 

Working with your own plant superintendent, 
the G. T. M. can make an analysis that assures 
intelligent speciEcation of the belt to the duty 
required. The G. T. M.'s services are yours with- 
out charge or obligation. If his suggestions and 
the Goodyear Belt he recommends prove as valu- 
able in your service as in the instance cited here, 
and in hundreds of similar cases the country over, 
our return will be amply guaranteed by your 
satisfaction. 



The Goodyear Tire & Rubber Company 



Offices Through out th e World 

ELTI N C • PACKI NC 





HOSE • VALVES 
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Master Craftsmanship 




No handiwork of man possesses a finei degree 
of mechanical exactness, a nicer ptecision ot 
working parts, a more compact strength than 
the creation of the master gunsmith - 
And to have maintained unquestioned leadership 
lor over eighty years — ke'-.pi o' ip with every 
advance ot an inventive t — .lie return made 
by the great Coll fv_.:otifa to 3 tr- it imposed by 
Government request. 

Since its adoption in I.I!, "he Co/' Automatic 
Pistol, caliber .45, has been i.ie oftir'il side arm 
of our Army. Navy and ivl< rine Cc ps and with 
them did its "bit" overseas 
COLT'S PATENT FIRE ARMS MFG. CO. 

HARTFORD, CONN , U. S. A 
Munu/aclu -73 cj 
Colt's Revolvers Colt's Automatic Pistols 

Colt's (Browning) Automatic Colt's (Browntng) Automatic 

Machine Guns Machine Euiles 




1'radr Mark 
Ret l' > Pat Ofl. 




Here is a chemical- 
mixer with parts 
made entirely of 
wood. Clamps hold 
the mixer in place 
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An Inexpensively Made 
Chemical-Mixer 

A CERTAIN manufacturing com- 
pany recently found it necessary 
to ha ve a small capacity mixer for chem- 
icals which would do away with metal 
parts as much as possible, the chemicals 
being of such a nature that they would 
eat the metal away. After some ex- 
perimenting the difficulty was solved 
by the mixer here described. 

A ten-gallon 
crock, A, was 
purchased which 
had a cup like re- 
ceptacle, B, in 
the center of the 
bottom as shown 
in the illustra- 
tion. 

Awooden pad- 
dle, C, was made 
from wood cut 
from one piece. 
The cover, D, 
■which had a 
flange, E, on the 
inside was made, 
and a revolving 
collar consisting 
of three pieces, 
F, G, H, nailed 
together, was fitted upon it. The cover 
with its collar was held firmly in place 
by clamps, / and J. The top of the 
paddle extended up through a hole in 
the revolving collar, and a crank and 
handle, K, was then fitted on. The 
bottom of the paddle was cut with a 
kind of round knob L which fitted 
Into B. 

When the crank was turned the 
paddle and collar revolved together, 
the cover acting as guide and hold- 
ing everything in place with the 
clamps. — Albert E. Jones. 

Make a Medicine-Dropper 
from the Stopper 

OFTEN it is very necessary to 
measure medicine by drops, and 
not infrequently the medicine-dropper 
is mislaid or broken 

The cork medicine-dropper has ad- 
vantages all its own, for it is a part of 
the bottle and the time saved over the 
old method of first filling, then ex- 
pelling the liquid from the patent 
dropper, is considerable. 

The cork stopper fitted in the 
medicine bottle is used. Cut a groove 
from the bottom to the top of the 
cork, about % in. deep and half as 
wide, then put the stopper back into 
the bottle. 

If the stopper does not drip properly, 
take your jack-knife and deepen the 
groove still further. The exact size 
of the groove will depend somewhat 
on the quality of the cork, how tightly 
the stopper is fitted into the bottle, 
and the character of the liquid con- 
tents. Once having tried this method, 
you will not be likely to resort to 
the old.— J. T. Bartlett. 
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How fast does a 
truck wear out? 



If a truck were jacked up off the ground 
and the engine merely used to transmit power 
to some machine, it would take years to wear 
out the motor. 

It isn't the running of a truck engine 
that wears it out. It's the pounding it gets 
from road shocks. 

The life of a truck is very largely dependent 
upon the resiliency of the tires it rides on. 
Fleet-owners who have put Kelly Caterpillars 
on their trucks tell us that the trucks now 
spend their time on the road instead of in 
the repair shop. 

The reason is simply that Kelly Caterpil- 
lars have an unusual depth of rubber and 
a system of side vents that doubles their 
resiliency. 



Kelly-Springfield Tire Co. 

GENERAL SALES DEPARTMENT 

4614 Prospect Ave., Cleveland, 0. 



Protected by 
U. S. PatenU 
June 28, 1904 
Aug. 31, 1915 
Mar. 14, 1916 
Feb. 19, 1918 
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D PAPER 



Sand Paper 

is NOT made with sand 



Fast-Cutting 
Mineral Abrasives 

On cluth find papfr 
Flint Paper 
Garnet Paper Garnet Cloth 
Emery Paper Emery Cloth 
Crocus Cloth 
Carbalox Cloth 
Herculundum Cloth 

SlieeU. Oiitcit.i^ireleit, JteltnanA Rolls 
nf various widths and lengths of the 
abow U. S, Abrasives. 



A disc grinder 
using U. S. Hint or garnet 
paper smooths wooden tbinis up in a 
jiffy. Disc gnndertt are made in various 
Btzes; horizontal and vertical typea 




Sand is round; it will not cut. Sand paper is a 
cutting tool. Like other tools, it must have that which 
corresponds to temper; must hold a cutting edge. 

Good sand paper is made by us from Nature's whitest 
flint rock or the reddest garnet, crushed, sifted to dif- 
ferent finenesses and everlastingly glued to strong cloth 
or tough fibred paper especially made for the purpose. 
Other U. S. abrasives are from the fiery electric furnace; 
remarkably tough, and hard enough to cut metals: these 
are known as Herculundum and Carbalox. For cast 
iron and similar materials, Herculundum is ideal. 

Carbalox is best for steel, brass, copper, 
aluminum, etc. 

In modern woodworking plants U. S. Sand Paper 
— flint and garnet — are used in sheets and conven- 
ient width rolls for fine hand finishing work. Here, 
actual belts of sand paper running at high speed, 
quickly whisk the roughness from irregular pieces. 
Rolls of sand paper on drums smooth up rough 
doors, sashes and other flat work. Discs of U. S. 
garnet paper on rapidly revolving wheels bite rough 
spots off quick as a wink. 

In foundries and machine shops, discs of Carbalox 
and Herculundum are doing fine finishing work for- 
merly handled by planers and milling machines at 
great saving of time and labor. Get all the facts 
on this. 

Everywhere, in all industries, the map trademark 
of the United States Sand Paper Co. is known as 
the mark of dependable abrasives — of quality that 
does not vary. 

Buy your abrasive papers or cloth as you would 
fine tools. Our Service Department will study your 
requirements and recommend the grades best suited 
to your work. Tell us whether you work on wood, 
metal, leather or composition materials. 

United States Sand Paper Company 

Williamsport, Pa. 




Why tear a aheei of sand 
paper to get a small piece? 
For convenience and econ- 
omy, use U. S Sand Paper in 
rolls of various iritSt widths 
and lengths. 





U. S. Emery, Carbalox and 
Herculundum in rolls of 
various widths and grits 
should hang above the 
bench of every metal 
worker. Saves time: more 
economical. 



Discs of Herculun- 
dum and Carbalox 
glued to horizontal or 
vertical wheels are 
great time savers in 
finishing castingsand 
for/lings to fit. The 
discs last long, both 
cloth and grit being 
just right forthe work 
at band. Write for 
the complete story 
on this. 
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Pipe Brackets to Support 
Bottom Boards of Wagon 

ORDINARILY, in dumping a 
wagon, the bottom boards must 
be lifted over the high 
sides and placed on the 
axles. This is inconvenient 
and can be obviated if two 
brackets, as illustrated, 
are made for support- 
ing the boards. For each 
bracket use three pieces of 
pipe, about 1 in. in di- 
ameter, screwed into two, 
90-deg. elbows. 
In this way 
a convenient 
ledge is formed 
on which to place 
the boards. — E. 

W. BUERST.4TTE. 




This way of fit- 
ting wagon sides 
doubles the bad 



Towing a Disabled Car 
Without Injury 

THE automobile that makes a busi- 
ness of towing disabled cars, as 
a rule, does not last long. Generally 
the main cause of their rapid destruc- 
tion lies in improper fastening of the 
tow-lines. 

The car being towed does not 
receive injury if the tow-rope is 
fastened to any part of sufficient 
strength to withstand the pulling 
strain. Still, it is better to attach the 
tow-rope to both ends of the frame, 
as in Fig. 1. 

The nearer the fastening is made to 
the traction points of the towing car, 
the less strain the towing-car will have 
to undergo. 

When the rope is attached to the 
differential housing, as in No. 3, the 
tendency is to spring the rear axle. 
When a connection is made, as in No. 




PIGZ 



At some time or other your car must 
be towed home. Here's the way 
to do it without injuring the car 

4, the entire drag comes at one end o\ 
the rear axle, tending to pull the axle 
out of line. Of the two methods No. 4 
is preferable if the tie shown in No. 2 
cannot be made. Do not fasten the 
tow-rope to the frame of the car that 
is to do the towing. 

When starting the car, move ahead 
slowly to take up the slack in the tow- 
rope without jerking. When under 
way, the driver of the towed car should 
keep the rope taut by using the brake 
if necessary.— Ronald L. Prindle. 
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Do you know how our gunners find the range or distance of an enemy target — 
a submarine far off in gray wastes of sea, or an enemy post on a distant hill- 
side ? They train a "range-finder" on it, turn a screw till the halves of the 
image meet, and read the distance in yards or meters directly from a scale. 



It is a matter of seconds only. Through deflec- 
tion of light rays by a movable prism, the instru- 
ment measures angles and computes the distance, 
mechanically, accurately, instantly. 

But distances are so great> and angles so infini- 
tesimally small, that the slightest flaw in the 
glass, the slightest error in computation or for- 
mula, the tiniest deviation in edge or side of the 
many-angled prisms, will destroy the instrument's 
usefulness — turn a hit into a miss, perhaps 
victory to defeat. 

That we were able in a great emergency to 
supply our Government not with the usual few 



score, as in former years, but literally with 
thousands of range-finders, and at no sacrifice 
of Bausch & Lomb scientific standards— 

That even when ^^■orking to a thousandth part 
of a millimeter wc have been able to devise 
machines for large-scale production of range- 
finders, binoculars, gun-sights, aiming-circles, 
searchlight mirrors, periscopes — all the optical 
instruments of modern warfare — 

This is both a source of pride to us, and a 
suggestion of our equipment for the improvement 
of optics generally. 



Ji^ rite for literaturt on any optical product in ivhich you are interested 

BAUSCH & LOMB OPTICAL COMPANY . . . ROCHESTER, N. ¥• 

A/akers of Uyea^ass and Spectacle Lenses, Photographic i.ettsrs^ Microscopes, Balopticont, 
Hmoi ulars and Ensineering and other Opticai instmincnts 




iteriai 




'die Figure 8 saves time 

FOR it's the magic figure 8 motion of the water in the tub of the 
1900 Cataract Washer that sends that water through the clothes 
four times as often as in the ordinary washer! Thus it washes the 
clothes faster and better. 

When you use a 1900 Washer there's no danger of buttons flying 
off and button holes tearing out — not one single part in the tub to 
cause wear and tear! The hot cleansing water is forced through the 
clothes by the action of the tub alone and not by any parts ! This 
means, too, that you don't have any heavy cylinders to lift out and clean. 

These facts combine to make the 1900 the perfect w^ashing ma- 
chine. In addition, the swinging wringer — which also works elec- 
trically — can be shifted from the washer clear over to the clothes 
basket without any moving of the washer; the 1900 works easily 
and smoothly; costs less than 2c an hour to operate; washes a 
tubful of clothes in 8 to 10 minutes. 




The ivater j-ii-irls through 
the tub in a fi^re 8 mo've- 
ment four Umes as often as 
in the ordinary icaiher. 



Our Special Trial Offer 

You may prove to yourself that the 
1900 is the perfect washing machine. 
There is a 1900 dealer near you who will 
gladly demonstrate a 1900 Cataract Washer 
right in your own home. Then if you wish, 
you may start paying for it on terms to 
suit your convenience. Remember, we 
also have washing machines operated by 
hand and water power. 

Write us today for the name of the 
nearest 1900 dealer, and a copy of the 
book "George Brinton's Wife." It's a 
story you will enjoy. Molly, his pretty 
little wife, had troubles of her own until 
she interrupted a bridge party, and then 
things began to happen. 

1900 CATARACT 
WASHER 

1900 WASHER CO., 206 Clinton St., 
Binghamton, N. Y. 



Canadian Factory and Office 
CANADIAN 1900 WASHER CO. 
3S7 Yonge St,, Toronto 



Comet lit 8 
and 12 sheet 
lixej. 




Just connect it ivith the electric 
light and off it starts. 

1900 WASHER COMPANY 
206 Clinton St., Binghamton, N. Y. 

Please send me the name of the 
nearest 1900 dealer, and a copy of the 
story "George Brinton's Wife." 
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An Apparatus for Slotting 
Instrument Bases 

VERY often the amateur mechanic 
and model-maker has occasion to 
slot the bases of a number of instru- 
ments to allow wire connections to lie 
flush with the bottom. The appara- 
tus described is used in a large shop 
where hundreds of bases, of all kinds 
of insulating material, such as hard 
rubber, wood, fiber, etc., are slotted 
with complicated arrangements of slots 
running in all directions on the base. 

The device for doing the work con- 
sists of a length of shafting about in. 
in diameter and 18 in. long, with one 
end turned down to a }/^-in. diameter, 
and back for about an inch. The saw 
tised is a screw-slotting saw 1 % in. 
in diameter with a }^-in. hole, costing 
but a few cents. The way the saw B 
is mounted on the spindle A ia 
clearly shown by the cross-section 
illustration. 

A thick ring or washer of fiber C ia 
slipped on the turned-down portion of 
the spindle A, then the saw is slipped 
on, and is fol- 
lowed by an- 
other similar 
ring of fiber D. 
This last ring 
projects slightly 
beyond the end 

of the spindle to ^his tiny saw cuts the 
allow the ma- slot to the depth needed 
chine screw E, 

which is screwed into a threaded hole 
tapped in the end of the spindle A and 
the metal washer F, to clamp the three 
securely together. 

The diameter of the fiber ring reg- 
ulates the depth of the slot to be cut, 
and a new set is required for each 
depth desired. 

The spindle or shafting is held in the 
chuck of a speed lathe, with as much of 
it protruding beyond the chuck jaws 
as is necessary to allow the work to be 
done properly. The workman holds 
the base firmly in his hands, resting it 
against his chest to steady it. The 
saw is revolved with the teeth turning 
toward the operator and the work held 
against the bottom of the saw. If very 
sharp curves are to be made, a small 
saw must be used. — J. A. Wkaver. 



A Double Punch for Paper, 
Fiber, or Rubber Washers 

IT is frequently necessary to make a 
number of washers out of paper, 
thin fiber, or rubber, as shown in Fig. 
1. If two punches are used it will be 
practically impossible to get the in- 
side and outside circumferences con- 
centric, and if a solid punch is used it 
will be hard to sharpen and the cut 
washers will be difficult to remove. 

Fig. 2 shows a double punch that 
may be used to cut washers either by 
pressing bv hand or by striking the 
punch with a hammer. It consists of 
two parts — the outer (Fig. 3) forming 
a punch to cut the outside diameter 
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From the Time of the Pharaohs 

to Your Shave This Morning 




I.\ the Vllth Egyptian Room of the Met- 
tropolitan Museum of Art, New Yor!c 
City, there are ;wo razors belonging to th3 
time of the XVIIIth Dynasty (1580 B. C.) 

The high-caste Egyptians of that period 
shaved not only the face, but the entire 
head. They wore wigs or other head- 
coverings. Those old Egyptian beards seen 
in ancient carvings were false beards. 
San<lals were owned only by the grandees, 
seldom worn, often carried by un accom- 
panying slave. 

The man being shaved squatted upon his 
haunches, the barlwr had the chair. And 
the razor then used, 3499 years ago, was 
the singlc-bladcd, regular razor used by 
every barber without exception today. 

Think of the many different sorts of 
razors that must have been invented, used 
for a time, and then dropped even from the 
long memory of History in the course of 
those 3499 years. 

Those ancient razors were single-bladed 
like Cexco Razors of today. Barbers still 
use only this one tvoe of razor, because a 
better tool for shavmg purposes has never 
been discovered. .Also, because they know, 
and will tell vou if asked, that (inv blade 



must be stropped to deliver a perfect sha\ e. 
Vou, too, can strop one regular razor for a 
perfect 3ha\e every morning. 

Anybody Can Strop a Genco Razor 

Three features make stropping it almost 
as simple for you as breathing. Its broad 
back, its carefully concaved surface, and 
that important supporting bevel immedi- 
ately behind the edge prepare each Gexco 
to lie against the strop just right. V'our 
hand is guided. .-X few easy strokes — three 
or four each way, seldom over half a dozen 
— and there's that keen, smoothly cutting 
edge which every barber knows he has to 
have. 

You save time. You save money. You 
begin the day with the sort of quick, cool 
shave that quickens your step and mind. 
The morale of a good shave — we don't need 
to go into that with you. You need only a 
regular razor for a real shave. 

Your dealer will show you the three 
Gexco features. Each razor is hand-ground 
and delicately temjicred. Look at the 
beautiful steel in it. We stand solidly be- 
hind it — ^"Genco Razors must make good 
or we will." 

// your dealer is mil of Cf.XCO Razors, 
'<vrile to us for one. 



GENEVA CUTLERY CORPORATION, 47 Gates Avenue, Geneva, N. Y. 

Largest Manufacturers of High-Grade Razors in the World 



F^AZOR 




Tn Tlpnl Arc* orders for Grnco regular razors 

10 L/calcrS* amve by every mail. We pre^nr to send you 
those cominR from your town. Our handsonu* Gknco Display 
Cabinet free, with your first order, wil! make big Christmas 
sales for you. Write us today for additional information. 



Note liow Genco Razors meet 
the strop in just the proper way 
to assure a perfect shaving edge. 
The bevel lends backbone to tlie 
edge and guides it on tlie strop. 
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Choose AbH^ 



We back this Tradt-Mark 
uilh ourRtpulalion 



The woxdekful days of Spring arc 
"just over the hill" — and right now is 
the time for you to be choosing and buy- 
ing the Dayton Bicycle that will make 
your every day a happier, more profitable 
day. For nearly 25 years Dayton Bic\- 
clcs have been leaders in design, work- 
manship, quality, service and rider satis- 



faction. They arc built with extra care 
and arc best appreciated by those who 
demand superiority and painstaking at- 
tention to e\cry little detail. Beautifully 
illustrated catalog pictures and describes 
8 new 1930 Dayton Models— for boys, 
girls, men and women. Free. Write for 
Catalog 44 today. 



Cycle Dept., THE D.WI.S SEWING M.\CHINE CO.. Dayton, Ohio 



"Ride a B/cyc/^e" 



of the washer, and an inner one (Fig. 4) 
that punches out the hole. It will be 
noted that the outer punch is sloped 
off on the outside, while the inner one 
is tapered inside. The outer sleeve is 
drilled and reamed and the inner piece 
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Why buy a punch to cut out washera 
when you can easily make the one illus- 
trated which serves a double purpose ? 

turned to make a good working fit 
without play. The inner punch ex- 
tends slightly below the outer one, so 
as to get a firm hold on the material 
before the outer punch begins to cut. 
A hole through the center facilitates 
removal of the cuttings, and is counter- 
bored at the top to prevent the inner 
hole being peened over from hammer- 
ing. 

For cutting paper or rubber it will 
not be necessary to harden the 
punches, but it is necessary if it is 
desired to cut fiber. — H. H. Parker. 

A Filing Envelope that Gives 
Flexibility 

AN envelope filing system is very 
± \ compact, and for the simple re- 
quirements of the home is one of the 
best that has been suggested to the 
Popular Scie.nce Monthly. For 
clipped matter, a series of big manila 
envelopes, alphabetically indexed un- 
der subject classifications, is much 
superior to the scrapbook formerly so 
much in vogue. The objection to the 
ordinary scrapbook system is one that 
is not flexible. A good deal of the 
filed matter is sure to be pasted in, 
which later is not desired. There is 
no convenient way of removing it, 
and so the dead matter keeps ac- 
cumulating. 

Here is a homemade filing container 
comprising three parts. The first 
part is the big manila envelope, as 
strong and durable as can be obtained. 
This envelope is sealed and then slit 
at one end. On the front is pasted a 
second envelope of the common letter 
size, the flap of which has been cut off. 
This holds the small filing unit, a 
piece of writing paper cut to fit inside. 
On this slip is entered a list of the 
larger envelope's contents. The 
writer finds this a good working file. 
The secret of its success is the index 
slip. — John T. Barlett. 



Winckeatcr .SS Caliber 
Repeating Rifle, Model 06 



HOW I WON 
MY JUNIOR MARKSMAN MEDAL 



WHEN my father bought ine my 
new ^Vincheste^ repeater, he 
said it w as because I had joined 
the Winchester Junior Rifle Corps. But 
it really wasn't the fine medals that you 
can win in the W. J. 3.. C. that interested 
him. What he liked most of all was the 
rules. 

The W. J. R. C. won't let you shoot 
for a medal unless you handle your rifle 
right and take proper care of it. Of 
course I wanted a medal, so I learned 
the Rules of Rifle Safety right away. 

The distance you shoot in theW. J. R. C. 
is fifty feet. Five shots are fired at each 
target, when trying for a medal. If all 
five hit tlie bull's-eye, it counts 25. If 
they scatter, some shots count 4, 3, 2, 
or maybe nothing. It certainly is easy 
to scatter them ! 

Ten targets each counting 19 points 
or more, win a W. J. R. C. Marksman 
Medal and Diploma. It took me just 
three Saturdays to win mine, and I used 
only three boxes of cartridges. 

Mr. Bradley, our instructor, says I 
have succeeded because I have followed 
the rules and done what he has told me 
to. But I also give a lot of creilit to the 
fine accuracy of my Winchester rejieater. 



You don't really need a repeater. The 
rules just say you must use a .22 caliber 
Winchester. Lots of boys have tlie little 
single-shot kinds that cost very little. 
And Mr. Bradley says the steel in all 
Winchester barrels is the same quality 
and they are all bored the same way. 
He also says that many of the most 
expert small-bore marksmen in the world 
use exactly the same Winchester car- 
tridges we do. 

Next stop for me is Sharpshooter! The 
only W. J. R. C. Sharpshooter Medal in 
town that I know about, is on exhibition 
dowTi at our leading hardware store. 
I don't think it is going to leave there 
very soon. But whoever else w'ants it, 
had better watch out for me and my 
Winchester repeater. 

Lefs go, hoys! Each of you, hike down 
to the hardware or sporting -goods store in 
your community where they sell Winchester 
.22 caliber Rifles and Ammunition. Buy 
a rifle if you need one, and some ammuni- 
tion; register your name as a member of 
the W. J. R. C, and ask for some targets 
and an instruction book. Then try your 
hand at winning a medal. Right away. 
If you need more information, write at 
once to us. 



WINCHESTER REPEATING ARMS CO. ••• NEW HAVEN, CONN./aS.A. 
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This is Puracord, 
Thickt heavy strands, 
woven like a piece of 
fire hose, not braided. 
Picture shows outside 
coverinff onlu with im- 
pregnating comp<nnui 
T&MOved. 



sttength 



THE outside covering of a portable cable gives it its 
mechanical strength. Underwriters demand tliat 
the electrical strength, the copper and the insulation 
meet their requirements — but you must decide whether 
the covering makes the cord as strong as it should be 
■where the wear comes — on the outside. You must 
decide between braided covering and 'woven covering. 
Economy demands the decision. 

nuRAcoR n 

J^^^ TRADEMARK ^Bh^^ 

is protected by a covering of thick heavj' strands woven 
like fire hose. It can be battered and pounded and 
abused, and stands up as no other cord will. The 
illustrations tell psirt of the story. 

No wonder Duracord resisted the pounding of heavy 
test hammers twenty times longer than braided cord. 
No wonder it wthstood abrasion tests fifteen times 
longer than cord with ordinary covering. Field tests 
are even more convincing of its unusual strength. 
Made in all sizes for everj- purpose. 

Let us send samples of Duracord and ordinary cord. 
Show them to your purchasing agent. Get your engi- 
neer's opinion. Test and compare them yourself. 
We'll rely on your judgment. 

Ash youT electrical jobber 
about Duracord, or icrite us. 

TUBULAR WOVEN FABRIC COMPANY 

Pawtuckety R. I. 

Makers of Duraduct Flexible Non-Metallic Conduit. 

IM 



To Separate Boiled Eggs 
from Raw Ones 

SOMETIMES, in preparing for pic- 
nics or in sa\dng left-overs, boiled 
eggs are accidentally mixed with raw 
ones. Here is a quick and sure method 
of separating them: Place the eggs on 
a smooth surface and give them a 
twirl with the thumb and first finger. 
A boiled egg will spin around on its 
side just as one would expect it to 
do; but a raw egg will refuse to spin, 
however hard it is twirled. 

The Hairpin Becomes a 
Pair of Calipers 

A PAIR of calipers is perhaps the 
most frequently used tool in the 
machine-shop, being required for al- 
most every kind of job. 

One day the writer wished to take 
some outside measurements and he 



How can you 
be without 
the humble 
hairpin 
again? It's 
absolutely 
necessary 




■NSiDECALIPtR 



OVfTSlOE CALlPtB. 



couldn't find his calipers in the tool- 
box. His eye lighted on a scrub- 
woman in the next room and a bright 
idea came into his head. Why not 
beg a hairpin and make a pair of 
calipers with it? He followed up hia 
idea, the measurements were taken, 
and when the job was finished it was 
found to aline properly. — A. G. Vidal. 

Cleaner-Cans Can Be Used 
as Nail-Containers 

IT is often a problem for a carpenter 
to know how to carry nails, screws, 
etc., especially when he is using 
small brads, tacks, and hooks. Most 
carpenters use tea- and coffee-cans, 
but these have unpleasantly sharp 
edges. 

One man solved the difficulty by 
using the discarded cans in which 
commercial bone-meal cleansers are 
commonly sold. These cans are made 
of heavy cardboard, and have a tin 
bottom. 

By cutting a can in two, a box of 
any desired height from one to four 
inches is obtained. Such a box is 
light, strong, and of just the proper 
width for the fingers to enter. For 
larger nails, which occupy more space, 
it can be made higher. For small 
brads, screws, tacks, and the like, 
of which only small quantities are 
usually kept on hand, the box can be 
made shallow. 

A great deal of petty annoyance is 
thus avoided. — Henry Simon. 
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Enjoy It! 



MAKE your trips to and from work a pleasure 
instead of a mean ride on a hot, crowded car. 
Ride a bicycle. Enjoy to the fullest the exhilara- 
ting tonic of fresh air and the open country. 

My, how good you feel! The red blood sings thru 
your veins, driving away those mean morning head- 
aches and that old sluggish feeling ! You get to work 
feeling like taking that old job and fairly "eating it 
up!" Health and a clear brain go a long way 
towards making a successful man. A bicycle goes 
nearly all the way towards making a healthy man ! 

Then think of the convenience. Think of the 
money saved. Think of the pleasure of long rides 
in the country — of happy trips over broad roads! 
Is it any wonder that more people are riding 
bicycles today than ever before? 

The bicycle is the most economical mode of trans- 
portation. It is the most healthful. It is a pleasant 
benefit for every member of your family. 



Order your bicycle today, 
the more you'll enjoy it ! 



The more you ride it 



Ride a bicycle * 



Tib^ Cycle Trades 

U^w York 




of America, Inc. 

u. S.A. 
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Give your door a 
Yale Door Closer 
— and it will close as 
"Soft as cotton" 

\ DOOR not equipped with a Yale 
/-A Door Closer is unwieldy, dc- 
sti uctive, boihersomc. It cither 
crashes shut with a nerve-racking, 
plaster-shaking, splintering slam, or 
stays open, allowing chilly dust-and- 
gcrm laden drafts to sweep in. 

A Yale Door Closer completes the 
door — closes it every time it is opened, 
silently, easily. It saves nerves, con- 
serves heat and preserves the door 
itself. 

Your hardware dealer will sell you 
the Yale Reversible Door Closer for 
main entrance, closet, librarj', kitchen, 
bath and screen doors. You can in- 
stall them yourself, without knowledge 
of their internal mechanism. 

Sec the trade-mark "Yale" on 
Yale Door Closers, the same trade- 
mark that guarantees Yale Cylin- 
der Night Latches. Padlocks, 
Builder's Locks and Hardware, 
Chain Blocks and Electric Hoists. 

The Yale & Towne Mfg. Co. 

Makers of the Yale Locks 

9 East 49th Street. New York City 

Chlrasto omce: Canadian Yale 4 Towne Ltd. 
77 Eaat Ij*ke St. st. Cathcrlncd. Ontarlu 

When in JV^ic- York or Chicago visit 
our Exhibit Roams. You will 
be cordially welcomed. 



Folding Handles Facilitate Heavy Lifting 



By Thomas W. Benson 



WHERE a number of mechanics 
are working together on a job, 
the usual practice is to keep all tools 



With handles attached to that 
unwieldy tool box it can eas- 
ily be moved by two men 
where formerly it took four 




locked in a large box overnight. The 
illustration shows a simple method for 
equipping such boxes with folding 
handles that drop down out of the way 
when not in use. 



The dimensions can be varied to suit 
requirements. For the average box 
the handles are cut from strips 18 in. 

long, 4 in. wide, 
and 1 in. thick. The 
hole for the pivot 
bolt is 6 in. from 
one end. The stops 
are cut from the 
same material and 
nailed or bolted in 
position. Washers 
should be used 
under the heads of 
the pivot bolts to 
insure easy action. 
The illustration 
also sho ws the 
handles in both 
positions. When 
filled with tools, 
the box, naturally, 
is very heavy. 
Without the han- 
dles it is hard work for four men to 
carry it from place to place. This ne- 
cessitates calling them from other work 
to lift the box. Try this suggestion on 
your tool-box — it is a time-saver. 



Adapting a Gasoline Engine to Burn Kerosene 



By L. B. Robbins 



THE mixer on almost every gasoline 
engine has an exposed air-intake 
valve. These valves are occasionally 
fitted with a gate for adjusting the 
amount of air admitted, but as a rule 
they are left at a fixed opening and 
the mixture adjusted at the gasoline 
supply. 

In such cases it is a simple matter 
to readjust the proportions of air and 
fuel so as to run the engine equally 
well on kerosene as on gasoline. This 
can be done to the usual style of 
mixer by inserting a rightly propor- 
tioned bushing in the mouth of the 
air intake itself. If the mouth of the 
intake projects downward tap into it 
an elbow, so that the mouth will be 
either horizontal or upright. 

Kerosene is much less volatile than 
gasoline, and the object is, of course, to 
gasify it as quickly as possible. This 
calls for a little experimenting. 

First, with a bushing in the air 
intake, pour in a little gasoline, and, 
closing the ignition switch, turn over 
the flywheel and start the engine. 
When it picks up on the gasoline turn 
the needle valve of the mixer so as 
to admit about half the amount of 
kerosene that it formerly admitted of 
gasoline. If the engine slows down 
pour in a little more gasoline until the 
cylinder becomes well heated. After a 
few moments of running the kerosene 
can be gradually cut down until the 
engine is operating on about a third 



the amount of fuel that was formerly 
used. When the proper points on the 
needle valve indicator are once located, 
mark them and you will always be 
able to operate the engine satisfac- 
torily. 

It is suggested that this arrange- 
ment be made on a marine or station- 
ary engine of from one to four cylin- 
ders. It will not work to advantage 
upon an automobile engine, because 
the use of kerosene causes the cylin- 
ders to carbonize quickly. 

A Soiled Waste Receptacle 
for Machine-Shops 

N factories and work-shops where 
lot of oily waste accumulates, 
some sort of safety waste receptacle 
should be pro- 
vided. A waste 
can such as the 
one illustrated 
will prevent the 
danger of fire 
through careless- 
ness and the re- 
sultant loss. 
The main feature 
is the closing 
spring which 
makes it impos- 
sible for the 
cover to remain 
open unless held 
in plare. 



I 



MINGf, 
COVER. nANDLt / aOSING 




By using a metal con- 
tainer for oil 'waste 
y^u avoid fire t'enoer 
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"I ^yant That On My 
Lighting Fixtures'* 

Groping in the dark for the light-switch or pull-chain 
is hard on the nerves and shins, and is out of date since 
electrical equipment manufacturers and makers of 
builders' hardware began using Undark. 

Whenever Undark is used, it lengthens the service 
to a full 24 hours without artificial light. 

The watch, compass, or gauge with an UNDARK dial 
can be of any style. Undark on the gasoline and 
other gauges of your motor car and motor boat is help- 
ful and avoids dangers. This material contains real radi- 
um, the most precious mineral in existence, and needs 
no exposure to light to maintain its glow. 
Undark doesn't get dark in the dark — it is UNDARK. 
"I want that on mine!" is the vote of thousands 
when they see the service and learn the lasting quality 
of Undark. Manufacturers in hundreds of different 
lines are putting it on their goods. 

The Radium Luminous Material Corporation is a large 
miner and refiner of radium-bearing ore and the pioneer 
manufacturer of Radium Luminous Material in this 
country. 

The Trade-Mark Undark is your safeguard in secur- 
ing the wonderful natural service of radium. Ask for 
Undark by name. 

Our service of instruction and inspection encourages 
the application of Undark by the manufacturer in his 
own plant. 

Radium Luminous Material Corporation. 

55 Liberty Street, New York 
Factory: Orange, N. J. Mines: Colorado and Utah 

Tradc-Marfc Nunc Undark Re^. Applied For 



/458 Cities in 48 ^^te§r 
have increased Streetlcar 
iares-more than 35,000.000 people 
.affected 

The ANSi^Efoj^ 

the nation's lowest J/ \ 
cost.most dependable i ■^^wr^i 
means of transportation-\ y- " 





You can estimate the saving in dollars and cents 
thst would be effected by riding a Columbia 
Bicycle. 

This saving would soon pay for a new Columbia 
and you could then keep right on saving. 

You cannot estimate the great physical and mental ben- 
efits a full season's use of the Columbia would produce 
— freedom from crowd-packed cars, from uncertain 
running schedules, from lost time, from those many dis- 
comfitures and work interruptions caused by unsettled, 
inadequate, and expensive trolley facilities. 

The Columbia is the American family's time, money, 
and health saver. It makes getting to and from work a 
heetlthful. pleasurable pastime. Light but sturdiest in 
construction, dependable always. .comfortable, up-to-the- 
minute in style lines, finish, and equipment. 

Step into your local dealer's and inspect the new 
Columbias — he will be glad to explain their many 
features. 

Handsome illustrated Columbia Catalog describing 
all 1920 models sent anywhere on request. 

WESTFIELD MANUFACTURING COMPANY 

45 Lozier Avenue, Westfield, Mass. 




RIDE A 

BICYCLE 
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Stand Up When You Scrub 
the Floors 

AVERY useful article and labor- 
saving device can be easily con- 
structed from strap-iron. It will fit 
any scrubbing-brush of standard size 
and is designed with the idea of pre- 
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Scrubbing-brushes must be used at 
least once a week: why not make 
them as easy as possible to handle ? 

venting you from assuming the old- 
time knee position, which is so tiring. 

The top of a broom is used for the 
handle, and the device itself is ex- 
plained in the detailed diagram here- 
with. Two wing -bolts make the 
device adjustable. Any thickness of 
brush can be used from % to ^4 in. 
and any width from 2 to 3 in. 

An Old Automobile Made 
into a Portable Machine-Shop 

WISHING to better himself, an 
enterprising street knife-grinder 
gathered together enough money to 
purchase an old discarded jitney bus, 
and turned it into a self-propelled and 
self-operating machine-shop on wheels. 

All the seats except the driver's 
were removed, a hole was cut in the 




Instead of the customer coming to the 
sh-,p the shop goes to the customer 

floor for the belt, and a split pulley 
attached to the drive-shaft in line 
with the hole. The size of the pulley 
was adapted to the speed of the line 
shaft. 
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A Remedy for Present Day Gasoline 
N 



EARLY everyone knows that gaso- 
A ■» line has gone down and down in 
grade. The fine gas of five years ago 
may still be purchased, but at drug store 
. prices. 

The common run of gas today Jias 
played iiavoc with many engines. 

It has made them difficult to start on a 
cold day; causes frequent back firing; 
scored cylinders, burned bearings, abnor- 
mal carbon deposit, and amazingly fre- 
quent grinding of valves. 

Many engineers saw this condition com' 
ing years ago, but the Chalmers engineers 
were the first to develop a remedy. 

They knew there was as much power 
in a low grade gas as in a high grade 
gas. 

To get out all the power that nature 
put in was the task. 

They designed two devices — Hot Spot 
and Ram's-horn. 

Hot Spot "cracked up" the gas to a very 
fine vapor after the gas left the carburetor, 



and then turned over the fine vapor to 
Ram's-horn, which dispatched it a short 
and equal distance to each cylinder. 

The effect on gas upon striking Hot 
Spot is like a drop of water striking the 
top of a hot stove. 

Imagine the "cloud" of gas then rushed 
through Ram's-horn, which is minus sharp 
corners, abrupt bends and pockets; the dis- 
tance to cylinders 1 and 6 being exactly 
the same as to the middle cylinders. 

The result is instantaneous firing; instan' 
taneous power; no "coughing" or back- 
firing. Instead quick acceleration, smooth 
action and vibration reduced to a negligible 
quantity. 

Your first impression in a present day 
Chalmers is instantaneous starting on a 
cold day. 

Your second impression is quick power 
results — you do not have to run two 
blocks to get your engine "warmed up." 

Your third impression is a total absence 
of vibration. 



CHALMERS MOTOR CAR CO., 



DETROIT, MICH. 



CHALMERS MOTOR CO. OF CAN'ADA, LTD., WINDSOR. ONTARIO 
MAXWELL MOTOR CO., IXC, EXPORT DIVISION, 1808 B WAY, XEW YORK 

CHALMERS 

WITH HOT SPOT AND RAM'S-HORN 
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IVER JOHNSON 



AUTOMATIC 




E VOJ^V 





HAMMER THE 
HAMMEP 
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Three Booklets, one or 
all FREE on request 

''A "—Arms 

" B" Bicycles 

" C" "Motorcycles 



The Sign of 
Positive Safety 

Iver Johnson means Safety, 
and Safety means Iver Johnson 
— the two are inseparable. 

Drop it, kick it, knock it, thump 
it, "Hammer the Hammer" — it can't 
go off accidentally. And its safety is 
automatic — nothing to remember to 
do to make it safe. That's why 
wr-nen are not timid about having 
till Iver Johnson in the home. 

Choice of three grips 
Regular, Perfect Rubber, Western 
Walnut. 

If your dealer hasn't in stock the particular 
model you want, send us his name and ad- 
dress. We'll supply you through him. 

IVER JOHNSON'S ARMS & CYCLE WORKS 
343 River Street, Fitchburg. Mau. 

99 Chambers St., New York 
717 Market St., San Francisco 



Y 




Iver Johnson Single and 
Double Barrel Shotguns 
combine accuracy and 
de pe n da bility . 



Iver Johnson 
' 'Super ior" 
Roadster 
Bicycle $55. 
Other Models 
$37.50 to $65. 

! (Vii ritrn rhargn 





»=L[1W@^. ONE PIECE 

On market 5 years. 
|l,000,l)00amonth. 
fBcwarc imitations. 
NO-LEAK-O" 

'PISIONRING^ V.'^"-' P>l«itedT«4e»iikIUt 

NO-LEAK-O Piston Ring Co., Baltimore, Mi 



|EARN ENGINEERING 



%Kxi>ert electrical engineers are beinit paid fabu- 
lous salttries— thousands needed toaay. We give 
you pcmonal and thorough training -practical, 
technical courses 3 months to 2 years under ex- 
pert engineerH in electricity, steam, gats, armature 
winding, drafting, etc. Extensive laboratory and 
shop equipment. Not a trad* achool. Training 
ia condensed— if your time ts limited come to the 
Finlay Engineering College— only one of its 
kind In ihe West. Day and ulfcht tMrssionH — enroll 
any time. Write for KRKK caioloK. u yvat cartl will do 
FINLAV CNGINCERING COLLEGE 

^UI2 Indians A«t. Kensat City. Mo. 



TIRES ^As 



Vv*j Perfect new tires, all sizes, 
non-skid, or plain, fabric or 
cord. Prepaid on approval 8000 to 
10,000 MiUm Guaranteed 
30,000 Cuatomcra Cataloc Froo .\KenrB \Vfint*\l 
Service Auto Equipment Corporation 
968 Service Bidg. Kansas City, Mo. 

Agents: 90c an Hour 

SotiprPBo." A ncTT Ttondur. A 
pAfltofurrn. Works liki'tnasic. 
"'or mend ins waUr buckctn, 
milk p«ilH, wat4>r Uuika, tin 
TfH)f» — t-verj-lhing iocludina; EniniU^ ware, 
asatc ware, tin, iroo. copjH>-r, lino, etc. f 

Quick Sales — Nice Profit 

Kvprj-hody buys. HouM^wive. mo- 
ohanics.flcM^triciaDH, jcwpleni, plumb- 
ers. tourinlR. aiitoniobiliaUi, olc. No 
leak too b&d to irpair. Just apply a 
littlo "tiodcrfxo," light a match and 
handy metal tubcfl. Carr>' qiiKniity right 



j^Bjj^ Introduce "Sodei 
P'lro Boldorin pa»t« 
||/qU3 SiotM all leaks. Koi 




that's all. I'utup . . . _ 

with you. Writo for sample and special propo.«iiiou tu aecnii 



AMERICAN PKODDCIS CO., 2048 



BUi., 



OIm 



Along one side a bench was built up 
the proper height and shelves placed 
beneath it. The opposite side was 
fitted with a tier of drawers, while at 
the rear end of the bench was placed 
the forge, which is one of the hand- 
power kind. A small bench lathe, as 
well as a grinder, was placed on too 
of the bench at the front end, and a 
vise at the rear. 

A smoke-draft hood was hung over 
the forge, and its smokestack run 
through the roof. The line shaft for 
running the lathe was hung in hangers 
to the roof. The driving pulley for 
this shaft has a clutch, so that when the 
machine-shop is on the move the 
machinery of the shop can be stopped. 

It was found that the original dome 
lights were not strong enough for the 
work, and two large barn lanterns 
were placed over the bench. These 
burned kerosene, and consequently 
it was not necessary to charge the 
storage battery to run the lights. 

An acetylene welding tank and 
torch is carried in a rack madi 
for the purpose, and the grinder 
has a very efficient money-making 
shop on wheels driven by its own 
power plant. — P. P. Avery. 

A Quick Road Repair on a 
Broken Automobile Axle 

IF your automobile's rear axle, either 
right or left, breaks, a quick "get 
home" job can be made with a taper 
punch and a piece of board. 

Remove the differential case-cover, 
insert the punch in the hole to keep it 




No need to wait for the repair car if 
you adopt the above suggestion for 
repairing your broken automobile axle 

from turning, and wire the board fast 
to the running-board and the rear end 
of the spring or mud-guard, as shown 
in the illustration. The board holds 
the axle in, and the punch keeps the 
axle and its gear from making the 
differential action, thus allowing the 
car to be driven home under its other 
axle. 

Nine out of ten breakdowns occur 
in out-of-the-way places, and usually 
the driver is without the proper tools 
or parts to repair the break. By 
observing other motorists' methods of 
emergency repairs you will not be at 
a loss for a solution when your break- 
down arrives. — P. P. AVERY. 
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"I'll be on time" 



If the alarm clock fails, you can still 
keep your appointment with the time 
clock, if you own a bicycle. 

There is no waiting for cars. Jump 
astride and be off with speed to spare. 

And remember that the most efficient 
bicycle is equipped with the most de- 
pendable tires — United States Tires. Made 
by the world's largest rubber manufac- 
turers to live up to an established reputa- 
tion for long and trustworthy service. 



United States Cycle Tires 

arc Good Tires 

lU 



CHAIN TREAD 



The Chain Tread Tire goes straight ahead— no side- 
slipping or veering from the straight path — a skid 
with a Chain Tread Tire is an unknown quantity. And 
then see the bulk of good rubber in that Chain Design 
end then figure out the advantage you arc going to 
gain from it in wearing qualities as well as the insur- 
ance it is to your safety. You'll make the best selec- 
tion in the world when you put UNITED STATES 
CHAIN TREADS on your Bicycle. 

Be sure at U United States 
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The most a man can ex- 
pect in a pipe — and just a 
little more. TheWDCisa 
I pipe you have a right to be 
; proud of. Genuine French 
Briar, Demuth seasoned, and 
guaranteed against cracking 
or burning through. 

WM. demuth & CO., NEW YORK 




Learn Piano! 

This Interesting Free Book 

show* how joii »r> hrromn « iikl)<«d plajw 
of piKHOor orimn in your own homo, at OM 
quarter usual cost. Dr. Uulnn'a faniooa 
Written MvthofI is rndompd hy IraHInK 
and bead* of State C€>rM«rvatiiri«>. SucccMtuI 26 tcus. 

Is at onca and eoinpl«t« pi«ce in cvrry ker. wlthtn 4 l«a- 

Scirntific r«t na^v to aadcrstand. Pnlly Illustrated. For becln* 
Bars or t>-*chvrn. I'hi or younc. All mwalc frM. tMp)aa>a sraatad. 
Write today f r tu i nt;.- ^book. "Bow to Stodr Morie". 

■. L miHN COHSLRVUOIY. M\t ZC, toclil Mm Uj.. lestw. Itow. 




Wonderful, new device, guides your 
hand; corrects your writing in few 
days. Big improvement in three hours. No 
failures. Complete outline FREE. Write 
C. J. Ozment, Dept. 52, St. I.ouis, -Mo. 

SlWirr YO'Jft SONS-RJEMS on K» subject f or our "OVICE^^ftfJlS 

RVe revise poeto.compose music of m i*scrip-,j.<>J j,?^ 

I InOKSECURt COPTRIG«T AND tnPUJT 0RI6INAL^<^P| l^^OKTAlfi 

I tiETnoos fOR fACiuTATiNG f'EtPuBiiCA-^iflrH i)^mmi temx- 

dONOROUTRiemSALE OF SI)««^^fOjtfiK'''^T0B££«l^^ 

UNDfR THIS iuat5siu\.^^^i^[Wi^umiaHmmaiiawm 

pSAIISFAC-^^-flV] 11>*1(III.MHIWT LOHKACCOnPLOMWDtW 

' ^^JfTi; IJ^*^MRSlOP[ANtl SUlATill OfvORlUNITBAFWOOISI PEACE. 
KAU'^g^lCXEKBOCXER STUD10S,3MaAimBu»J<.Y.On 



LANGUAGES ee^iiSfe^ 

ON ALL PMONOGPAPMS 




"Like If arninir 
repeat 
know it. 



snH an eany. " Our disc Records 
■nt ami iTonumintliin until you 
-ndn rnjnv lanKuaiie Etudybrlbc 

LANGUAGE PHONE METHOD 
■ndRoaanthal's Practical Unsuistry 

Th* war has created unlimited (.i-r-'TluiiMy. Pre- 

iyiri(!s-L, Hitish up "n Iho UnifljNR.- ytai mtiii'ied 
^c-hi.i-l. Writ.- fur Iio-.I<k't arui Kr.--- ^>!.^l OlTer. 
THE LANGUAGE PHONE METHOD 
946 Putnam BIdg. 2 W. 45th St..N.Y. 



i FREE CATALOG iill 





Either pin illiistrat*! ma<le with any equal 
ftiiiuiint of ]etteriiii;, one or two culora 
enamel. Sliver pute, zac e*., 92. 50 
doi. Sterling illver, 5019 eft., «S.OO 
doz. Orer SU) attractive deilent la our 
1920 caUloir. Write to<iay for free copy. 
Bigh crada Solid (old Tins and Kinc«- 
BASTIAN BROS. CO.. 169Ba.tlan Side.. Roohaater. N. V 



Dollars in Hares 

\Vc pay 5.7.(10 to 5! 2.S(I a pair and 
express charRCS. Big Profit*. Wc 
lurnish Euaranteeii hiph grade 
stock and buy all you raise. Use 
backyard. b;irn. cellar, attic. Con- 
tract and lUustr-ited Catalog Free. 

STANDARD FOOD AND FUR ASSTI 

307C Broadway New York I 



Popular Science Monihhj 

Manufacture Your Own Old 
Rose and Heliotrope 

THE apparatus necessary to make 
perfume at home is quickly gath- 
ered together about the house, and 
perfume made in this way carries a 
far sweeter odor than the majority of 
manufactured perfumes. 

First, secure two empty bottles. 
One of these is to hold the flowers and 
should be of ample size and have a 
neck large enough to admit the neck 
of a smaller bottle. Into the neck of 
this smaller bottle place a piece of 




Those of you who have flower-gardens 
can make your own perfume. It is 
much sweeter than the store kind 

very fine sponge, washed clean, then 
saturated with pure olive oil, and 
squeezed dry. 

Fill the larger bottle with flowers; 
any kind will do as long as they have 
a sweet odor and are fresh. Fit the 
bottles together and place them in the 
sun. Next day throw out the old flow- 
ers, squeeze out the extract in another 
small, tightly corked bottle, and place 
new flowers in the bottle. Keep this 
up until the small bottle is filled with 
perfume, squeezing out the few drops 
each day. It is necessary to oil the 
sponge only once. 

For each drop thus secured add one 
ounce of pure alcohol. — G. F. Collins. 

Why Trade in Your Old 
Automobile? 

THE engine of a good car will con- 
tinue to function well years after the 
top and the finish on the body have be- 
come shabby. In fact, many cars are 
"traded in" just when the engine is at 
its best. All mechanics know a new 
piece of machinery doesn't operate 
smoothly until it has been run some 
time. Meanwhile the paint, varnish, 
lacquers, etc., put on to make it look 
attractive have lost their newness. 

It is waste to discard a perfectly 
good engine just because the outer 
shell doesn't look as spick and span 
as it might. That defect is easily 
remedied. 
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The History of a Word 

THE trade-mark "KODAK" was first applied, in 1888, 
to a camera manufactured by us and intended for 
amateur use. It had no "derivation." It was simply in- 
vented — made up from letters of the alphabet to meet our 
trade-mark requirements. 

It was short and euphonious and likely to stick in the 
public mind, and therefore seenied to us to be admirably 
adapted to use in exploiting our new product. 



It was, of course, immediately 
registered, and so is ours, both by 
such registration and by common 
law. Its first application was to 
the Kodak Camera. Since then 
we have applied it to other goods 
of our manufacture, as, for in- 
stance, Kodak Tripods, Kodak 
Portrait Attachments, Kodak 
Film, Kodak Film Tanks and 
Kodak Amateur Printers. 

The name "Kodak" does not 
mean that these goods must be 
used in connection with a Kodak 
camera for as a matter of hct any 
of them may be used with other 



apparatus or goods. It simply 
means that they originated with, 
and are manufactured by, the 
Eastman Kodak Company. 

"Kodak" being our registered 
and common law trade-mark can 
not be rightly applied except to 
goods of our manukcture. 

If you ask at the store for a 
Kodak Camera, or Kodak Film, 
or other Kodak goods and are 
handed something not of our 
manufacture, you are not getting 
what you specified, which is obvi- 
ously un&dr both to you and to us. 



If it isn*t an Eastman^ it isn't a Kodak 

EASTMAN KODAK COMPANY, 
Rochester, New York. 
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GrmdmaKnows 
MusterolekBesl 

Remember the time when 
you had that dreadful con- 
gestion of the lungs— and 
Grandma slapped a stinging, 
messy mustard plaster on 
your chest? How you 
writhed and tossed and 
begged Grandma to "take 
it off"? 

That was many years ago. 
Now, Grandma gets the jar 
of Musterole, for now she 
knows Musterole is better 
than a mustard plaster. 

She knows that it relieves 
colds, congestions, and 
rheumatic aches and pains. 

And what is best, it re- 
lieves without discomfort 
i or blister. 

Musterole is a clean white 
.; ointment made of oil of 
1. mustard and other home 
• : simples. 

Just rub it gently over the spot 
where there is congestion or pain. 
It penetrates down under the sltin 
and generates a tingling, pleasant 
] heat. Healing Nature does the 
rest. Congestions and pains both 
go away. 

Peculiarly enough, Musterole 
feels delightfully cool a few mo- 
ments after you have applied it. 

Never be without a jar of Mus- 
terole. 

Many doctors and nurses recommend 
it 30c and 60c jars. 82.50 hospital size. 

The Musterole Co., Cleveland, Ohio 

BETTER THAN A MUSTAKD PLASTER 




Play the Hawaiian Guitar 

Just Like the HawaiiansI 

Our methrxl of teachtntE is so simple, plain and easy 
that you begin on a piece with your first lesson. 
In half an hour you can play it 1 
We have reduced the necessary 
motions you learn to only four — and 
you acquire these in a few minutes. 
Then it is only a matter of practice 
to acquire the weird, fascinating 
tremolos, staccatos, slurs and other 
effects that make this instrument so 
delightful. 

The Hawaiian Guitar plays 
any kind of music, both the 
melody and the accompani- 
ment- Your tuition fee in- 
cludes a beautiful Hawaiian 
Guitar, all the necessary ( 
picks and steel bar and 52 
complete lessons and pieces 
of music. 

Send 
Get Full 




Coupon NOW 
Particulars FREE 



First Hawaiian Conservatory of Music, Inc. 

233 Broadway, NEW YORK 

I am interested in the HAWAIIAN GUITAR. 
Please send complete information, special price 
offer, etc., etc. 

Name 

Address 

Town p.8. M. 



Things I Made that Reduced 
the High Cost of Living 

The Popular Science Monthly will 
pay fifty dollars for the best answer 



WHAT new use of a mechanical appliance or machine 
did you make for the purpose of reducing the high 
cost of Hving? We know of one fellow that transformed 
his coal furnace into an oil burner. Another made an ice- 
less refrigerator. There are, of course, many other things 
and we want to know in how many practical ways we can 
reduce living expenses. Tell us! The Popular Science 
Monthly offers three prizes, — a first prize of $50, a second 
prize of $25, and a third prize of $15, — to be awarded in 
accordance with the rules set forth below: 

Rules Governing the Contest 



(1) Contestants are not limited 
to the number of methods of re- 
ducing the high cost of living, but 
only one method can possibly win 
the first prize, only one the second, 
and only one the third. The 
contest is open to everybody. 

(2) The method must be clear- 
ly shown either in a photograph 
or in a drawing. If a drawing is 
sent in, it need not be made by a 
skilled draftsman. It is sufficient 
that it should be intelligible. 
While pencil sketches will be con- 
sidered, contestants are request- 
ed to make their drawings in ink 
on heavy white paper. The views 
should be sufficient in number to 
set forth the use of the appliance 
very clearly. The contestant's 
name and address should appear 
on each sheet of drawings. 

(3) The drawings or photo- 
graphs must be accompanied by 
a description, preferably type- 
written, in which the method is 
clearly given. It must be written 
on one side of the paper only, and 
it should not be more than 500 
words in length. The name and 
address of the contestant should 
appear in the upper left-hand 
corner of the first sheet of the 
written description. 

(4) The drawings and descrip- 
tion entered by contestants must 
be received by the Popular 
Science Monthly not later than 
5 p. m. on Friday. April 30, 1920. 

(5) The judges of the contest 
will be the editors of the Popll.\r 
Science Monthly. 



(6) The first prize of $50 will 
be awarded to the contestant who, 
in the opinion of the judges, has 
suggested the simplest and best 
method of reducing the high 
cost of living. 

The second prize of $25 will be 
paid to the contestant who sub- 
mits a method next in merit. 

The third prize of $15 will be 
paid to the contestant who sub- 
mits the method third in merit. 

(7) The winners of the contest 
will be announced in the earliest 
possible issue of the Popular 
Science Monthly. A descrip- 
tion of the methods which win the 
three prizes offered will duly ap- 
pear in the pages of the Popular 
Science Monthly, together 
with the names of the winners. 

(8) The editors of the Popular 
Science Monthly shall have 
the right to publish meritorious 
manuscripts which do not win a 
prize. The regular space rates 
will be paid to the contestants 
who submit the manuscripts thus 
selected. 

(9) When a contestant submits 
more than one method, the de- 
scription and drawing by which 
each is set forth must be sent as 
a separate unit. 

(10) Manuscripts or drawings 
will be returned to contestants if 
stamps are enclosed. 

(i i) Send drawings and specifi- 
cations to the High Cost ot Living 
Editor, PoPtJLAR Science 
Monthly, 225 West 39th Street, 
New York City. 
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Surely you can now afford to own this 
great library of knowledge 

All Sets Remaining of the New Encyclopaedia Britannica 
Printed on the Famous India Paper Offered at a Bargain 



ARE you one of those who do not own a set of 
the new and wonderful Encyclopaedia Britan- 
nica because you THOUGHT you couldn't 
afford it? 

Have you wanted this splendid library of facts 
ever since you first heard about it but NEVER 
INQUIRED how easily it could be purchased? 

This set would give you a tremendous advan- 
tage. 

Think, too, what it would mean to you, to your 



children, to have access to the SUM AND SUB- 
STANCE OF ALL HUMAN KNOWLEDGE. 

Consider what a satisfaction it would mean to 
have at hand THE ANSWER TO EVERY QUES- 
TION which comes to an active mind. 

The Britannica covers the whole range of man's 
thought and activity and achievement — it contains 
more than 41,000 special articles — more than 500,000 
indexed facts. 

Both for profit and pleasure, the 



Encyclopaedia Britannica 

Handy Volume Issue 



Is one of the best investments any 

To briefly describe its scope is impossible. It 
contains hundreds upon hundreds of articles on 
religion, philosophy, history, art, science, literature, 
manufacturing, engineering, law, physics, commerce 
and scores of other subjects — 41,000 articles in all. 
It abounds in everyday useful facts that satisfy the 
inquisitiveness of the child mind, that enlighten 

This Is Your Opportunity 

What sets remain unsold, and these are compara- 
tively few, are all that will be printed on the famous 
India paper. No more are procurable. 

ks you know, this very thin but strong India 



ambitious man or woman can make. 

the housewife, the farmer, the business man, the 
investigator, the educator and the lawyer. 

Men and women in all walks of life are among the 
200,000 owners of the Eleventh Edition. 

IF YOU DO NOT OWN THE BRITANNICA, 
WHY NOT? 

1 o Own an India Paper Set 

paper made this great work more convenient to 
handle and more inviting to read. 

These sets are offered at prices and terms which 
make the Britannica a bargain to anyone who, like 
you, does not yet own a set. 



a* First Payment bring* you this Complete Set of 29 Volumes 
Containing 44,000,000 Words, 30,000 Pages, 15,000 Maps anci 
Illustrations. The Balance Is in Small Monthly Payments. 



— But You Must Act Quickly 

Remember, this offer is for the new Britannica 
printed on genuine India paper. Act today— NOW — 
by clipping the coupon and sending for the beauti- 
fully illustrated book telling all about the Britan* 
nica. 

Sears, Roebuck and Co., 
Chicago, Illinois 



Sign and Send This Coupon Today. 



I Sears, Roebuck and Co., Chicago, III. (Dept. 275.) 

Gentlemen; Please send mc, free, your illustrated Book No. 19B, giving 
I full information about the new Encyclopaedia Britannica. Also tell me what 
I will have to pay for one of the remaining sets of the Handy Volume issue of 
I the Britannica printed on genuine India paper. 



Name - 



PostofBce- 
I R. P. D. 
, No 



Box 
No.- 



- State - 



■ Street 
1 and No- 



us 




FiFti]-Iwo\^cations Everq^ar 

Every Saturday-Sunday is a real vacation for the motor- 
cyclist. The whole countryside is near at hand ! 
Miles mean but pleasant minutes — distant lakes, streams 
and towns are but a jaunt away — when you ride a 

Harley - Davidson 

" World's Champion " 

Fishing, picnicking, hunting and winter sports offer their pleasures 
every week-end when you have this swift, dependable mount to 
whisk you there and back. 

And you can afford a Harley-Davidson : — the cheapest form of 
quick travel. 40 to 60 miles per gallon of gasoline, with tire and 
upkeep costs low in proportion. 

Atk Your Harley-Davidson Dealer About His Easy Payment Plan 

Harley-Davidson Motor Co. 

Milwaukee, Wisconsin 
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In Stormy JVeather ^Ludens 

Economical protection for nose and 
throat. At first sign of irritation; take 
a Luden's. The menthol does the rest. 



In Reading, Pa., Since 1881 
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A Homemade Cold -Box for 
the Pantry Window 

NOT all food preservatives are de- 
signed for the protection of 
eatables from warm temperatures. 
The accompanying illustration de- 
scribes a food-container used exclu- 
sively in cold weather; hence the name 
cold-box. 

The container is homemade, and 
can be attached to the outside of 
the kitchen or pantry window. A 




The side view and front of the box show 
how easily it can be constructed. 
It will save you a big ice bill, too 

northern exposure is desirable; raising 
the window gives access to the cold- 
box, without shutting off the light 
from the upper half of the window. 

The window-sill is extended by a 
shelf, supported by wooden brackets. 
The device rests on the window-sill 
and the extended shelf, being fastened 
to the window-cases by screws or 
nails near the top and bottom of 
each end of the box. The box should 
have a sloping top to ward off rain. 
Holes for ventilation are made in the 
end of the box, and screened. Shelves 
may be made of heavy screen, poultry 
netting, or wood. The shelves rest 
on cleats fastened to the sides of the 
box. 

Food placed in the box should be 
covered, as a safeguard from dust. In 
warm weather the cold-box can be 
removed if desirable.— S. R. Winters. 

Hints for Those Who Want 
Tire Mileage 

IN the United States today there are 
more than one hundred legitimate 
tire manufacturers, and about fifteen of 
this number supply practically all 
motorists. The smaller tire manu- 
facturers, the "seconds" shops, the 
"cut-rate" and the "retread" shops, 
take care of what business the big 
manufacturers do not handle. This , 
business is growing by bounds, and 
each day new motorists and even 
thousands of old-timers are buying 
cheap tires. This is like getting a 
quack doctor when one is seriously ill. 
Tire value shows itself in the cost per 
mile, not in the cost per tire. As in 
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everything else, the best tire is the 
cheapest in the long run, and the 
motorist who buys cheap tires finds 
that the cost per mile is much higher 
than is that for a standard high-grade 
tire. 

In every large city there are shops 
displaying the sign "Standard Makes, 
50 per Cent OfiF," and naturally the 
unwise are led to believe that they will 
get a regular first-grade tire at 50 or 
30 per cent less than the standard tire 
branches can sell them for. In some 
of these shops you find that the tire 
has a name strange to you. It might 
be Clingstone or Soft-tread or some 
other name you never heard of; but 
the salesman tells you that it is a 
standard make and that this par- 
ticular company is launching a new 
tire that is branded differently on 
account of its tread. 

This is not the case. Standard 
makers take pride in stamping their 
trademark on their tires. A certain 
class of tire manufacturers do a 
regular business with these concerns, 
manufacturing tires under any name 
the dealer wants. Other factories 
market tires through various trade 
channels, selling as many as ten 
different brands of tires. These may 
be all from the same stock and design, 
though differing greatly in price. The 




Did that second-hand tire you bought 
recently go bad? Read the article and 
learn just why it wasn't any good 



tire list in this case is a joke, because 
the tires never sold at list prices at all. 
If a tire is listed at $50 it is offered to 
you at 50 per cent off or $25; and 
this is perhaps more than the tire is 
worth. 

Every manufacturer has a certain 
number of "seconds" which he must 
dispose of in the best way possible. 
The so-called "rejects" are bought up 
by dealers, who purchase in large lots. 
Included in these "seconds" are old 
tires that have been in stock for a long 
time. 

When you buy a "second" tire 
you are taking a big chance. It may 
last ten miles or it may run eight 
thousand. If the tire happens to 
blow out in a short time, you lose; if 
it doesn't, you are lucky. 

Then perhaps you buy a second- 
hand casing. You can't tell by look- 




Walled up 
Alive! 



Published in the 
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A startling truth develops when the new 
home is all built and folks start living in it. 

All the bigger problems of plan and archi- 
tecture grow daily less vital. The small con- 
veniences, insignificant when planned, become 
the very means to family comfort. 

Indeed, the incidentals in building actually 
become the requisites to living — and this is 
never more true than electrically. 

That head of stairs switch to insure year 
footsteps against darkness means more in your 
daily life than the design of the roof, whether 
mansard or pitched. 

The reading light alongside your bed offers 
more real human satisfaction than the style of 
your windows, be they dormer or bjiy. 

And whether you planned the library for 
the first or second floor doesn't hold half the 
importance of an arrangement of lights kind- 
est to your eyes. 

There's a Niagara of energy running through 
the walls of your house. But how to tap it? 
Walled up alive in lath and plaster, this power- 
ful servant is restive, eager to shine and cook 
and sew for you. 

Arrange the necessary outlets and it will emerge 
to take up the work. Base-board outlets, placed 
plentifully in every room and ball. In the laundry 
for washing machine and iron. In-dining room for 
toaster and grill, in bedroom and living room for 
vacuum cleaner. 

Comforts you value but don't always provide. 
Trouble is, you don't call your electrical contractor 
in until the building is well along. Then first esti- 
mates of cost begin to prove inadequate and common 
sense seems to say save, do without, cut. 
Don't do it. 

Remember that you are building a home to live 
in. That additional electrical equipment costs rela- 
tively little, and that a few extra fittings will yield 
endless convenience and satisfaction. 

Talk it over with your architect and your elec- 
trical contractor. 



l^stem Etcctric 

Company 



2 ^o"'' '*•'«* o^h of Western 
* Electric as a name on your vacuum 
cleaner or iron, but also as an organiza- 
tion which serves in street lighting, in safe 
%nd rapid travel, in communication by wire 
or wireless—and in every other field of elec- 
trical achievement. 
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Learn Drafting 

Employers everywhere are looking 
for skilled draftsmen. They are offering 
good salaries to start with splendid 
chance for advancement. 

Drafting offers exceptional opportu- 
nities to a young man because drafting 
itself not only commands goo-^ pay, but 
it is the first step toward success in 
Mechanical or Structural Engineering 
or Architecture. And drafting is "just 
the kind of work a boy likes to do. 
There is an easy delightful way in 
which you can learn right at home in 
spare time. For 28 years the Inter- 
national Correspondence Schools have 
been giving boys just the training they 
need for success in Drafting and more 
than 200 other subjects. Thousands of 
boys have stepped into good positions 
through I. C. S. help, but never were 
opportunities so great as now. 

Let the I. C. S. help you. Choose 
the work you like best in the coupon, 
then mark and mail it. This doesn't 
obligate you in the least and will bring 
you information that may start you on a 
successful career. This is your chance. 
Don't let it slip by. Mark and mail 
this coupon now. 



■ — tcau out Hmmw — — ' — ■ 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7667, SCRANTON, PA. 
Explain, without obllffatlnE me, how I c:in quaUfy for the 
position, or In the subject, f>r/ore which I mark X. 

SALESMANSHIP 



nELECTHICAl. ENOINEEK 
_ Kl«etrl« I.trhllnf and Uyt. 
^ Electric Wiring 
_ Teleeraph Engineer 
Telephone Work 
■ ECllA.MCAL e\OINEEU 

llMhlfii> Shop l^Retlee 
Toolmaker 
Gfln KnRine Operatlns 
CIVIL ENGINEER 
SnrveTlitr and Uapplar 
MINE FOUFMANarKNM*!! 
STATIONiKT E.ffllNEEIl 
Marine Enitince- 
Ship Oraftaman 
ARCHITECT 
rontraptor and Hnlldar 
trrhltrrltirkt llrafuaaa 
Concrete Builder 
Structural Ensineer 
PLt'MXINtj 1NI> lltiTinQ 
Sheet l^etal Work r 
Ttztlle OT»r«Mr or Snp . 
OnitHIST 
Maltaemadca 



Name— 



ADVERTISING 
Window Trimmer 
Show CHrd Writer 
Sign Painter 
Railroad Trainman 
ILLUSTRATING 
Cartooning 

Bl'SINESS MlNAflEUniT 
Private Secretary 
BOOKKEEPER 
St«norfaplicr and TjDUt 
Cert. Pub. Accountant 
TRAFFIC MANAGER 
Railway Accountant 
Commercial Law 
GOOD ENGLISH 
Teacher 

r<iMmon Htphaal Sabteeti 
CIVIL SERVICE 
itnilwfly Mall Clerk 
AL'TOIKiniLF OFBRATinO 
Anin Itfipalrlnr 
Navigation | nSnanlsh 
AIJIiiriT.TrRK InFrtach 
PoeltryHaUlDK lOltallae 



Present 
Occupation- 
Street 
and No. 



City- 



Canadians may send this coupon to 
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ing at it, or even by examining it 
closely, just how far it has run or how 
much mileage is left in it. A fabric 
break may not be visible, yet such a 
break will sooner or later cause a 
blow-out. 

Retreads are in another class. An 
old tire carcass, properly retreaded, 
looks exactly like a new tire. The 
tread may seem new, but what good 
is a tread? The tread merely pro- 
tects the fabric. The fabric is the 
real tire. There are good treads and 
bad treads, and you cannot tell what 
you are buying by looking at the 
tread. 

This is not condemning retreading, 
because a good carcass is always 
worth retreading. There are many 
concerns that retread old casings in 
which the fabric is still good, and in 
this case the owner gets good return 
for his money. 

Here is the best advice for tire- 
buying: Buy the very best tires you 
can afford, inflate and take care of 
them properly, and you will get the 
greatest return in service for your 
dollars. 

Doubling the Capacity of 
the Clothes-Closet 

PERHAPS there is nothing that 
the housewife has wished for 
more often in the home than addi- 
tional closet room. 

The average closet is provided with 
hooks around 
the walls only. 
This arrange- 
ment leaves a 
great deal of 
wasted space in 
the center of 
the closet 
which we often 
wish could be 
utilized. 

The accom- 
panying illus- 
By installing this tration shows 
clothes-hanger you in- an easily con- 
crease the capacity gtructed COn- 
of your clothes - closet . . . 

' tnvance de- 

signed to make use of this wasted 
space in the closet, which at the same 
time can be easily removed when 
the semiannual house-cleaning time 
comes round. 

It consists of a specially designed 
clothes-tree, to be placed in the center 
of the clothes-closet, providing a 
number of clothes hooks and also a 
place below for storing extra pairs of 
shoes. 

Of course, the size of the hanger 
should be regulated to fit your own 
needs and the closet in which it is to 
be used. The one illustrated was just 
64 inches from the floor to the top of 
the cross-bar, and was provided with 
an opening in the center of the up- 
right, as shown, so that it could be 
lifted with ease. 

After the device was completed it 
was given a good coat of flat white 
paint. — Mortimer V. Tessier. 





Last Big Block 

OF THE CANADIAN PACIFIC 
RESERVED FARM LANDS 

THIS announces the of- 
fering of the last big block of 
the Canadian Pacific Reserved 
Farm Land*. Until this block U 
disposed of you can secure at 
low cost a farm home in Western 
Canada that will make you rich 
and independent. Never again 
on the American Continent will 
farm lands be offered at price* 
•o low. 

Last Big Opportunity 

Thli block containa both fertila, open 
prairia and ri:h park landa in Lloyd- 
minster and BattleTord Diitricta of Cen- 
tral Alberta and Saskatchewan. Farm 
Landa on the rich prairiea of Manitoba, 
Saskatchewan and Alserta, averaginK 
about $18.00 an acre. L«n is in Southern 
Alberta under an irrigation system of 
unfailing water from $50 an acre up. 

Twenty Years to Pay 

The Canadian Pacific offers you this 
land under a plan of Ions term, easy 
payments that is remarkable in tha 
history of farm investments. You pay 
down lO^c, Then you have no pay- 
ment on the principal until the end of 
the fourth year, then fifteen annual 
payments. Interest is 69c. In Central 
Saskatchewan, Seagar Wheeler srew 
the world's prize wheat. World's pristt 
oats were srown at Lloydminster. 

Lands Under Irrigation 

In Southern Alberta, the Canadian 
Pacific Railway has de/eloped the larg- 
' est Individual irrUation undertaking 
on the.\merican Continent. This dis- 
trict contains sonic of the best lands In 
Canada. An unfailing supplv of water 
Is administered under the Canadian 
Covernment. Prices ranfie from $50 
an acre upon the same easy payment 
terms. $2000 loan In impro. eaients. 
Twenty years to pay back. 

Special Rates for Home- 
seekers and Full Information 

The Canadian Faclflcnill notsell you 
farm until you bave lnHpoctt*a It. 
Tu make thtfl eaay. special railway 
rntpfl have been arransred. I>(> not 
delay your InvAstlxntlon. This la the 
last firreat block of Canadian Pacific 
ReservcHl Farm Homes. Send today 
for complete Information — without 
obll^tton. 

M. E. THORNTON 

Sept. of Coloaizktion 

Canadian Pacific Railway 

965Firtt St.. E.,Cdiur, Alberta 

For all information about Canada, 
aai^ the a P. B. 



96-Page Book 
Catalogue Sent Free 

WE have just issued a 96-page Book 
Catalogue listing about 2,500 of 
the most recent Scientific and Techni- 
cal books and a new 32 page book list 
of new books of 191 9. These are all 
the more welcome by reason of the fact 
that both the publishing and importing 
of books have been very much upset by 
the war, and many books can only be 
supplied with great difficulty. 1 his 
catalogue will be sent to any address 
in the world, free on request. 

Scientific - Am er ican 
Publishing Company 



Woolworth Bldg. 



236 Broadway, N. Y. 



CLKARTONK PIIt>N(XiRAPIIS 

t*.00 to (200.00 Ratall 

Oiir Sun'lrv IJepl. offer-i .Needles 59c. per thousand. 
;i> low uf 5M.000. Matonijl.,15tojl4,75e»ch. Ti>no 
Anils anil Kcproducerx J1.30 lo J3.7S per set. Main 
Sprins'i JOc. to 9(iL. cai.h. Records. Needles. B*v 
phire I'uinu and Pares at reasoiuble prices. 
Write for our t.4 pa^e cataloirue. the only one of ita 
kind in America. lUnstrstinK 33 diflerent styles of 
TallciniT Machines and orer SOO dillereiil Phoni}- 
sraphic Farra. 

LUCKY IS PHOMOaiUPH COMPANY 

Expait Daw. MG. E. IMiSi.. N.Y.. U.S.A. 
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Automobae$105 
' En^neer a^^Ik 





THOUSANDS of men like you are wanted to fill these big-paying jobs in the 
automobile engineering field. Thousands of places are open, too, for chauffeurs and garage 
managers. It's easy to get one of these good jobs and to prepare yourself to hold it You don't 
have to go to school. You don't have to serve an apprenticeship. Spare time only is needed. These 
great automobile books will teach you everything you need to know. Fifteen of the greatest engineers 
and experts in the business wrote them in simple language that anybody can imderstand. 



Auf( 





6 Volumes Shipped Free 

Just off the press — the 1920 model — an up-to-the-minute six-volume 
library on Automobile Engineering, covering the construction, care and 
repair of pleasure cars, motor trucks and motorcycles. Packed full of 
advance information on Lighting Systems, Garage Design and Equip- 
ment, Welding and other repair methods. Contains everything that a 
mechanic or an engineer or a motorcyclist or the owner or prospective 
owner of a motor car ought to know. Anybody can understand them. 
Tastefully bound in American Morocco, flexible covers, gold stamped, 
2650 pages and 2300 illustrations, tables, blueprints and explanatory 
diagrams. A library that cost thousands of dollars to compile but that comes to you 
free for 7 days' examination. Over 50,000 sets of previous editions have been sold. 



y 7c a Day! 



Partial Contents 

Automobile Motors; Weld- 
ing; Motor Construction 
and Repair; Carburetors 
and Settings; Valves, Cool- 
ing; Lubrication; Fly- 
wheels; Clutch; Transmis- 
sion; Final Drive; Steering 
Frames Tires; Vulcaniz- 
ing; Ignition; Starting and 
Lighting Systems; Shop 
Kinks; Commercial Ga- 
rage; Design and Equip- 
ment; Electrics; Storage 
Batteries; Care and Repair 
of Motorcycles; Commer- 
cial Trucks; Gas Tractors. 

1 QQ Blueprints 

1 of Electric 

Wiring Diagrams 



Not a cent to pay In advanee. First you see the books in yow own home or shop. Just maO 
coupon and pay express charges when books arrive. You can read them and study 
them for sevcn'whole days Ijcfore you decide whether you want to keep them or 
not. If you like the books, send only $2.80 in seven days and $2 a month until 
the special introductor>' price of $2 i.8o has been paid. (Regular price S30.) Along 
with the set goes a year's consulting membership in the American Technical 
Society. (Regular price $12.) This part of our offer will be withdrawn when 
the membership is fiileil. Mail the coupon without delay. 

Don't Send Money Now! 

Don't take our word for it. See the books without cost. Here is a 
chance for you to get a real man's job with a man's size pay. Don't 
waste a minute in sending the coupon. Put the coupon in the mails 
today. Send no money — just the coupon! 
American Technical Society, Dept. A-203 Chicago, 111. 



jPiEE Examination Couppii 



I American Technical Society, Dept. A-203, Chicago 
ripnflrs4*n«! nip thoft-volume wt of Automobile KnRinocrlnR for? flays' rxamlnfttlon. 
Phlppinc chanros pollert. If 1 dpclrtc to buy. T will sPurt S2.80 within 7 days and tnc 

|bal;»ni*f :»t SC ii month until the »21.,«0 hiia been puld. Then you Bend me a receipt 
HhowitiE that the $30 Ret of hooka and theS12 Con-'^ultlng Membership nre mlneuiid 

I fully paid tur. If 1 think I can get aloiiR wllbout the books after 7 diiye' trial. I wll 
iiutify you Ui send for them at your expense. \Please fill out all lines.] 
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"They work 
naturally 
and fbrm- 
no habit 



They work 



naturally 
and form 
no habit 



At tlie SOOO I 

Stores only 
8 for ioc 
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K-'CCc^yioxXA's Best 
Roofing 

at Factory 
Prices 



*R«o" Cluster Metal Shingles. V-Crlmp. Corru- 
fiated. Standing S»:'nm, I'ainted or Galvanized Roof- 
intt«, SidinKfl. Wallboard. Paints, etc.. dinwt to you 
at Rock-Bottom Factory I*rice8. Positively greatest 
ofTer ever made. 

Edwards "Reo" Metal Shingles 

c-oBt legg; outliiHt three ordinary roof?. No paintinfr 
urrepairs. Guiiranteed rot, fire, rust, liRhtninj^ proof. 

Free Roofing Book 

(let our wonderfully 
low prices and free 
Bamples. We sell ilircct 
to you and save you all 
in-betwei!n dealer's 

Krofits. Ask for Book 
fo. 398 



LOW PRICED GARAGES 



lowest prices on Readv-Hadc 
Firc'-Proof SteflGamgtw. Set 
upany place. Send postal for 
Garage Book.titiowinEBtyles. 
THE COWARDS MFG. CO., 
348-398 Pike Si.. CimNintli, 0. 





Ulr Why use 
Coal pi: 



Turn a> ValVQ 

Cook or: 



TMC OLIVER dL-OAS BURNER 

inakea tnycookinff or heating stove 
• gu Btove. Boms coal oil (kcro- 
■eoe). No coal or wood. Cooki 
ftnd bakes better. Cheaper. Keeps 
your home warmer. You retrulata 
flame. FITS *NI S'CVE AUTWHtRE. No 
fires to start, no ashes, no chop- 
ping, sboveliiig, poking ftnd drag- 
gingofcoal. Savee honrsof work 
ana loads of dirt. Simple. Safe. 

EmUt put In or tKk^n out. No damage 
to ntov«. LastA a lifetima. Thousands 
of (i«lishted Mcr*. In m«o c-liclit rear*. 
Woadr-BackGiiarant^a. Freo litrrator* 

AGENTS WANTED 
OUVEI 0II-6AS BDRIER A MACHIKE CO. 

ia33 N. 7th St.. St. Louis, Mo 
W««(«rN Order* ^ppctf From Fri»c<t. 



The Oliver Oil Cas Burner makes 
2£als. oil equal 971bs.CQ4l 



Earn $100.00 a Day Repairing and Retreading Tires 

Business good and fast growing. Wonderful opportunity to 
get into a most profitable business. Hundreds of cars. 
Hundreds of customers. Our Free Tire REIPAIRING 
MANU.AL gives full particulars and shows how to do the 
most satisfactory work. Write today. Why slave your life 
away for others when your own name can go across the 
door and you be the proprietor and have others work for 
you. Vanderpool makes you successful and independent 
for life. Write today. 

In answering address Dept. R-20 

WM. VANDERPOOL COMPANY, Springfield, Ohio 
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Jack Up the Gate to Clear 
Obstructions 

WHEN the snow flies and banks up 
in front of the big gate, how are 
you to open it or drive your team 
through without shoveling away the 
drift ? With a gate like the one here 
illustrated you simply pump a few 
times on the wagon-jack, and the gate 




BOLT THRU PlPt 



No matter how high the snow-drifts 
pile, you can swing open the gate 
with this contrivance and drive through 



obligingly moves up out of the snow 
so you can swing it open. 

First, be sure your gate does not 
sag. Then have a blacksmith make 
four eyes of strap-iron. Bolt two of these 
to the top and bottom of the hinged 
end of the gate with heavy bolts, and 
file out the inside of the eyes until they 
are smooth. 

Set a length of 2}^-in. iron pipe in 
the ground so that a part about half 
the height of the gate will project 
perpendicularly above ground. Then 
slide a length of 2-in. pipe inside the 
2)/i-\n. piece. The bottom should 
touch the ground and the top reach 
about 2 feet above the top edge of the 
gate. 

Use the other two eyes to strap these 
pipes to a solid post about 4 in. from 
them. The bottom eye can be tapped 
and bolted to the pipe if desired, but 
let the upper pipe slide through the 
top eye. 

Before assembling the pipes to the 
post the gate eyes should have been 
slipped over the pipes. See that they 
both swing about the pipes without 
binding. 

Drill a hole through the 2-in. pipe 
just under the top eye on the gate, and 
run a long bolt through it. Run 
another bolt through the same pipe 
just above where it emerges from the 
lower pipe and in line with the fence, 
so it projects out between the gate and 
the post. 

A study of the diagram will explain 
the construction, assembly, and man- 
ner of working. 

When the snow is so deep the gate 
cannot be swung open, simply put a 
jack or lever under the lower pro- 
jection bolt and raise the 2-in. pipe. 
The top bolt, bearing under the top 
eye of gate, carries the gate up with it 
so it can be swung open above the 
drift. — L. B. ROBBINS. 
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Dentists Now Urge 

A New Teeth Cleaning Method 

All Statements Approved by High Dental Authorities 



The Care and Operation of 
D. C. and A. C. Motors 

MOTORS should be at rest when 
oil-wells are filled, to prevent 
accident and to avoid a false oil level, 
due to a certain amount of oil being 
carried up to the shaft and linings 
when the motor is in operation. Use 
a good grade of motor oil. 

To Start Motors 

First, be sure that the rheostat arm 
is in the "oflf" position. Second, close 
the main switch (the line switch should 
always be either fully closed or fully 
open). Third, with hand-starting de- 
vices, move the lever of the starting de- 
vice firmly on to the first contact; hold 
it there for two or three seconds, to 
allow motor armature to accelerate 
slowly; then move the rheostat lever 
from one contact to the next until it 
is in the last position, where the 
magnet will hold it. 

To Slop Motors 

First, open the main switch. Second, 
be sure the starting lever is returned 
to the "ofif" position by the time the 
motor stops. 

If any of the contacts arc, they 
should be cleaned with sandpaper. 
See that the brushes move freely in 
the holders and at the same time make 
firm, even contact with the commu- 
tator. The commutator should be 
kept perfectly clean. 

In case the commutator has become 
rough, prompt attention should be 
given to avoid undue sparking, heat- 
ing, and similar troubles. The rough- 
ness may be removed by polishing the 




Do you know how to care in- 
telligently for an electrical motor? 
Here is some common - sense advice 



commutator with a piece of sand- 
stone from which a segmental piece 
has been cut having the same radius 
as the commutator. Sandpaper may 
be used by pressing it against the 
surface of the commutator with a 
block of wood shaped like the sand- 
stone mentioned. In both cases the 
commutator should be run at a high 
rate of speed during the polishing, 
and the sandpaper should be moved 
back and forth along the surface, 



Leading dentists all over America are 
urging the adoption of a film-removing 
tooth paste. 

Millions of people have already proved 
it. In every circle nowadays you see 
white, glistening teeth. Ask about them 
and the owners will say, probably, that 
Pepsodent has done it. 

By Fighting Film 

Those results come from fighting 
film — that viscous film which ever 
forms on teeth. Most lack of luster 
is now traced to that, also most other 
tooth troubles. 

Film clings to teeth, enters crevices 
and stays. The tooth brush does not 
end it. The ordinary tooth paste does 
not dissolve it. So much of it stays 
and hardens, until you have it taken 
off in the dentist's chair. 

Film is what discolors — not the teeth. 



The Pepsodent results are evident 
and quick. A ten-day test will leave 
no doubt about them. And a book 
will tell the reason. 

Pepsodent is based on pepsin, the 
digestant of albumin. The film is al- 
buminous matter. The object of Pep- 
sodent is to dissolve it, then to day by 
day combat it. 

A new discovery makes this method 
possible. Pepsin must be activated, 
and the usual agent is an acid harmful 
to the teeth. But science has found 
a harmless activating method. Now 
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The New-Day Dentifrice 

The scientific film combatant, now 
advised by leading dentists everywhere 
and supplied by druggists in large tubes. 



It is the basis of tartar. It holds food 
substance which ferments and forms acid. 
It holds the acid in contact with the teeth 
to cause decay. 

Millions of germs breed in it. They, 
with tartar, are the chief cause of 
pyorrhea. All these troubles have been 
constantly increasing for lack of a film 
combatant. 

The Way is Found 

Dental science, after years of 
searching, has found a way to fi^ht 
film. Five years of clinical and labor- 
atory tests have proved it beyond 
question. 

For home use the method is em- 
bodied in a dentifrice called Pepso- 
dent, made to meet every dental re- 
quirement. And to make it known 
quickly in every home, a 10-Day Tube 
is being sent to everyone who asks. 



active pepsin can be constantly ap- 
plied, and forced into every hiding place 
of film. 

Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after 
using. Mark the absence of the vis- 
cous film. See how the teeth whiten 
as the fixed film disappears. 

Look at your teeth now, then look 
in ten days. Let your own teeth de- 
cide between the old ways and the 
new. This is important. Cut out th- 
coupon so you won't forget. 

I 31B ^ 

I Ten -Day Tube Free j 

' THE PEPSODENT COMPANY. | 

I Dept. 87, 1104 S. Wabash Ave., I 

I Chicago, III. I 

j Mail 10-Day Tubie of Pepsodent to | 

i i 

■ I 



A Quick, Convincing Test 
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Doesn't that feel better now. Grandpa?** 

Grandpa can tell her of a thousand and one times 
when Sloan's Liniment routed the Pains and aches of 
Rheumatic Twinges, Sciatica, Neuralgia, Neuralgic 
Headache, Lumbago, Stiff Joints, Sore Muscles. 



HE always keeps it 
handy for those sud- 
den, unexpected attacks. 
Just as thousands of fami- 
lies keep it handy for 
strains, sprains, bruises, 
and all other external aches 
and pains. 

Sloan's Liniment — 
promptly, without skin- 



stain or rubbing, pene- 
trates, scatters the con- 
gestion, and produces a 
warm tingle of comforting 
relief. 

Get a bottle at your drug- 
gist's today. Get the larg- 
est bottle — -greatest 
economy in the iong run. 
35c, 70c, $1.40. 




yi » 



iiiiiiiiiiiiiiii 




~iirairiihTiiiitiiii7iiiiriiii7<fiiniiiriiiiniii^iiiniii7iii^ 



Tire Repairinq 
learn a Profession 



^ Earn from *300 to ^OO 
a month 



Be a Tire Expert, 
wo teach yoti free 
at our school or by 
cnatl. Thousands 
are£ettin£in now. 
Local ionitarcopca 
•verywhcre. 





MSTMOD 

TIRE 
REPAIRING 



rVtl/'inl^ We Put You 

fvM^ , In a Paying 



Business of Your Own 
Ri^ht from the Start 

Bmall invpfltment may mean a fortnno to yoa 
inat!ih«rt. t\tuo. It a7*!>iireH you a large profit 
In a Browin« profohwion. 



Motorists— Ub' 




■1 tuben r'Miairvd hy th« 
new and f unoas Ba<ls*r 
Mathod Tire Suraetv-- 

thfl only kiadot work tn*t 
will mckti mor« Tirr MII«h 
to rou. Bndgcr Uuthod 
Tire Repairins Senrtea 
Stations ov-vrrwti«r«. 
WritB tnA»y for complnto 
cntalriiriindfijll pnrtiriilfira 
on Ba4c«r Vutcanirsrv 
and How to open a Bad> 
(•r Service Station. 

Tira R^iair Eqaipncnt Co. 

2 m Jobosoo 8L 

Ai>rli>loii WtseoDslo 




That iswhat gives them chances for 
promotion. They start in at a good 
salary — $110.00 a month and expenses. 

The work is important, for tho safety of 
thousamla depends on their viffiiance. And 
when thi'V d» their work aa wo teach them 
they attract tho favorable attention of their 
superiors. Promotiona then ara rapid. 

Leani This Profitable Profession 

All you need ia a common pehf>oI eduration 
for entrance to our three-month'a course, 
which ofisy to learn at homw during your 
Bpare time Take tho initiative now, whilo 
tho demand for Railway 'I'rnffir Innpectors ia 
so good. THERE IS A 810 bEMANO IR THO FlUO. 

Wo know of fine optnintra for oar grrndtiatefl. 
Many who atarted our coarse a few znootfaa 
aso DOW hold poeitigna. 

OUR BOOKLET tella of this ideal vocation 
—out in the biar oat-doors— how yoa nasociato 
with hig men— how you can cam an excellent 
salary from tho start— how you can chmb to 
tha very top. The opportunity COUPON 
(below) in your key to a better salary now and 
a much bigger future. Why not ecnd it today! 
Romcmb<7 you Ftnrt nt CUO a month ana 
WE SECUftE YOUR POSITION. 

Standard Bnsineas Traiatnc lastitala, 

BUFFALO, N. Y. 

Pft-a» mtnd, wUhoot obllffAllon to mr. 
rr«(TIe Inxpoctor'ii (Vnjrite. 
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I parallel to the shaft. Then carefully 
wipe off the commutator and brush 
surface to remove grit. Never use 
emery-cloth. If this treatment does 
not remedy the trouble, or if the com- 
mutator is in bad condition, call an 
electrician. 

In the very small motors, such as 
those connected with adding-machines, 
washing-machines, etc., you will find 
in most cases grease-cups filled with 
vaseline for lubricating their bearings. 
They should be inspected at least once 
a month, and kept filled with this 
lubricant. The vaseline is fed to the 
shaft through a wick. The brushes 
should be taken out and cleaned 
occasionally. 

A motor operating continuously at 
full load will heat up considerably. 
If the hand cannot be held against 
the heated part for longer than a 
minute, it is advisable to take tem- 
perature readings and report them 
to the manufacturer. 

A Leveling Trestle for Use 
in Machine Work 

IN the shop where I work a certain 
amount of work is done on engine 
side-rods, etc., which must be blocked 
and shimmed on the free end in order 
to level them. In order to overcome 
the necessity of hunting up blocks and 
shims of the proper size each time such 
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This apparatus saves man hire by 
making the work a one-man job; it ic 
easy as well as inexpensive to make 



work was done, a trestle was made, as 
shown in the diagram, which proved 
its worth on the first job. 

The trestle was built very strong, 
its beam of a piece of oak 4 by 6 in. and 
3 ft. long. Two holes 1 1/18 in. in 
diameter were bored through this 
beam 18 in. apart from the center and 
9 in. each way. Two }^-in. plates 
were then fastened on the beam to 
take up the thrust of the screws, these 
being made from two 1-in. bolts 12 in. 
long, threaded all the way, and the 
heads forged and drilled. Two wing- 
nuts and a roller were then made, the 
roller from a piece of 2-in. cold-rolled 
steel. The apparatus was then com- 
plete. — O. F. Germaine. 

Make Yourself an Adjustable 
Swing Churn 

CONSULT your tinsmith, follow 
the specifications as outlined by 
Miss L. Dorman, a farmerette of 
Mississippi, and the results will be a 
swing churn- a product that is at 
once new, sanitary, and a labor-saver. 
It is a homemade device, its durability 
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is measured in terms of half a lifetime, 
and the cost is negligible. 

For a churn of two and one half 
gallons capacity, obtain a heavy 
quality of block tin and shape it in 
an 18-by-20-in. square. Place it on 
2-in. legs, arrange a handle for each 
end as propellers, and carve a 6-in. 
opening through the top for pouring 
the cream. 

The cover to the opening fits 
snugly on the inside, like an old- 
fashioned bucket lid. A substantial 




This easily made swing churn is 
merely shoved back and forth when 
it is filled with cream. It is quickly 
cleaned and keeps out all dust or dirt 

wire handle is soldered at each end of 
the churn, with a ring in the center. 
One end of a cord is passed through 
the ring and the other fastened to 
another ring, or hook, in a beam over- 
head. 

Ready for operation, the swinging 
device can be adjusted to any height. 
A small child can operate the churn, 
which is shoved back and forth. The 
sudden impact of the cream against 
the churn aflfords the friction for 
making the butter.— S. R. Winters. 

Bore Difficult Holes with the 
Long Shank-Drill 

HOW often have you tried to keep 
tight the bolts and nuts on your 
car to stop the rattle? When you 
tried to drill 
the bolt for a 
cotter -key, 
either the drill 
was too short 
or the chuck 
was in the way. 
Or, when you 
tried to lock 
the nuts on the 
cylinder -bolts. 
If your drill doesn't pould not 

reach down mto that . 
deep hole, a copper tube f "e^r t^^em. 
will help do the trick Here IS a way 



BBA5S TUBE. 




-DEILI- 




f 



SCIIEW DRIVING 
RINGS 



BRAKE 
DRUM 



AXLE 



BRING THESE FOUR UNITS 
TOGETHER 

— and slip over them the sturdy MORROW hub 

(turned from solid steel) and you have as dependable yet simple 
a coaster brake as can be built — 




COASTER BRAKE 



ONLY /<7ar working units — constitute a MORROW: 

1 A SCREW ofsleel, attached to the 
rear sprocliet and which fits inside the 
'driving rings' and 'braise drum. ' 

2 TWO DRIVING RINGS. 

3 A 'BRAKE DRUM' of spring steel, 
carrying bronze ^braf^e shoes. ' 

4 THE AXLE, passing through the 
'brake drum' driving rings, screw and 
sprocket, and about which all revoloe. 

Back pedaling expands the 'brake drum' and 
forces the bronze 'brake shoes' against the 
eniire inner steel surface of the hub. Thischecks 
and controls the speed of your bicycle. 
Forward-pedaling leaves the 'brake drum' 
neutral but engages two 'driving rings' which 
expand and drive your bicycle forward. 

When your feet are idle, the 'drum' and 'driving rings' 
arc neutral and you coast smoothly, without friction. 



7 Reasons 
J){!urrirw' 

1 Braking surface 6 ]-iOftq.in. — much 
larger than other brakes. 

2^ Drum' expaniion forced equally by 
two wedges at each end, insuring 
even braking distribution over entire 
inner bub surface, 

3 Bronze brakeshocs being softer than 
bardsteelinner surface, grip smooth- 
ly, firmly, surely. 

4 For forward pedaling, the Morrow 
responds instantly and positively. 

5 More ball-bearings than other brakes, 
so coasts more easily. 

6 The Morrow is strong andsturdyiit 
wiii stand baid wear. 

7 Ninety-five in3pcciions,followed by a 
final teet,guaiantccing perfect service. 




ECLIPSE MACHINE COMPANY 

ELM IRA, NEW YORK 




"Demand the MORROW on the next Bic\)cle you Buy 



"DON'T SHOUT" 



I hear you- I can hear now a* 
well as anybody. 'How?* 
With THE MORLEV 
PHONE. I've a pair in 
my ears now, but they are in- 
visible. I would not know I 
had them in, myself, only that 
I hear all right. 
The Morley Phone for the 




DEAF 




Is to the cam what 

are to th« tryes InviHtbli.', < 
comfortable, woitrhtlesB and 
harmlesa. Anynp can adjust 
hundred tbooaanij aold. Write for booklet and testl- 

THK VoRLET C0„ DmvU 797. gg ftenth Itth Streat. rtUad«lphla 



What 
ISCents 

Will bring 



The little matter oi IB ctS* In stamps or cola wOJ 
brinir you the Pathfinder 13 weeks on trial. The 
I'ath tinder is an illustrated weekly, published at the 
Station's center, for the Nation; a p.ii>erthat prints 
all the news of the world and tells the truth 
and only the truth ; now In Its 27th year. 
This paper fills the bill without emptjHnf 
the purse; It custs but Si a vear. If you 



_ m what Is goiaa on 
■ V in the world, at the lertst 

VvJ^II eipenseof timeormoaey. 
■ Bill this Is your means. If 
m ^0wU you want a paper In your 

From the L^rr.'""' " 

Nations 
Capital 



Washington has beeomm 
the Worid •$ Capital and 
reading the Pathfinder fa 
Uke sitting In the inner 
council with those who 
mol d the world's destiny, 
ere. relUblc, entc r- 1— ■ i 
taining, wholesome, the I^thfinder is yours. 
If you would appreciate a paper which puts 
everythinjj clearly, briefly — here it Is. Send 
15c to show that you might like such ft 
paper, and we will send the Pathfinder OB 
probation 13 weeks. The ISc does not repay 
u%, b;it we are pUd to Invest In new IHends. 

THE PATHFIRDEX, B«z 523. Wathlictoi, D. C 




VACCUM CUP 

for thy GUMS 



PYORkHFA LOOSE teeth, inflameq, 

* TENDER, BLEEDING^ 



PAT. f>£fs/Dif^S 



RUBBER FINGERS 
for the TEETH 



Dentists, write for my special proposition, 
123 



opyriffht 
i>lore<) Chart: t!tiia< 
tratinff DISORDERED Gt-MS; 
Ehowfl why gums ahrink away, teeth 
become loose, wabbly and drofi iMt. 
This valuable informatinn may m^w 
OUT naloral t«^th. WE SENT) IT 
FTIEE. Wnte for it 
TODAY — 



_ This PATENT Sl'NUCnT _ 
lASSACER us<-d anj cn.i>. rsod hy DENTISTS in 
norlv n!l p-trts ofworid. Stops ^ms from BLEEDING and 
liLCLDINt;. Prcver.Li Pyorrhea. Helpa lo tighten loose t««th. hy Vacuum 
Mi^sjcro. It stimulates increaaad cimtatioa of blood around tha teeth thi>t nourinhea and davrinn 
hwlthy svms. Price only &0c each. Postage rrt'P^d- i^*"^ ''Hh coinplut* directiona. writtfll by 
•uccewful E^rrbea Spec;aUat Send money or i. r or atainiM today. Mrir.. y back if not -■ - - 





DR. A. P. LUZZI. 203 Luxzl Bldft.; Houston, Tmz«*i 




SPENCERIAN 



PERSONAL 



Steel Pens 



Spencerian Pens arc today what 
tliey have been all these years — 
the hut jjens made. The finest pen 
steel, a perfect writing point and 
extra long life make tlicin so. That 
fascinating book, "What Your 
Handwriting Keveals", and 10 
sample pens, different patterns, 
sent on receipt of 10c. 

SPENCERIAN PEN CO. 

S48 Broadway New York City 



FineMeditim. 

StuL and 
Ball pamted 



The Police Key 

is u serviceable as a whole bunch of ordinary 
key«»._open» almoA-cverything; every house- 
owncft shouM havo one. Sent poApaid 
on receipt of 20 cents, three for 50 cent*. 
Safety Key Holder free with every key. 

Sharpe Mfg. Co,, Paterson, N. J. 







$20 V 

nonn, Ranlttn ftiitar, Ukattle, 
Qttltar, Mandolia. Cornil. Tenor Banjo or Banjo 

Wonderful new sT*t«m oC tMichlnir note musls br matL To ftrtt 
pupils Id each locality, we eive n %2Xi suiierb VIoIId, Handolio, 
Ukulele. GuiUvr. IlKwuiln Unltar. Comet, Tenor Bsojo or Bsnjo •beo* 
lotely free. Very small chnrgo for Icmoiu only. Wa marautee EKie< 
C«sa or no rharire. ComDtete oatfit freo. Write now. NoobllKstioa, 

ttl«6E»UIID SCHOOL OF MUSIC, be. Depl. a? CHIMBO. IIL. 



LEARN 
DRAFTING 

at home in spare time as you would in 
actual practice. Men and women in great 
demand for permanent positions as me- 
chanical draftsmen. Our comprchen.sive 
Home Study Course qualifies you to secure 
and hold one of these desirable positions. 
No previous traininp is necessary to become 
a practical, mechanical draftsman by our 
successful method of home instruction 
We have hundreds of successful graduates 
now holding good positions. 

EARN $35.00 to $100 A WEEK 

Many of our gniduates have reached high 
siilaries rapidly owing to their practical 
training. They secure excellent salaries at 
the start — as high as $2,000 the first 
year. . . . Usual pay of draftsmen is 
$35.00 to $100 a week. Advancement is 
rapid. 

DRAWING OUTFIT FURNISHED 

We supply every student with a Drawing 
Outfit for use throughout the course. 
There is no extra charge for this and it be- 
comes your personal property when you 
have completed the course. 

HELP YOU SECURE POSITION 

We are frequently able to place our students 
in good positions sometunes before they 
complete the course. Many concerns write 
us offering positions to our graduates. The 
demand for trained draftsmen is greater 
than the supply. The training we give en- 
ables students to secure positions, without 
trouble, on completing the course. Free 
book of particulars. Write today. 

COLUMBIA SCHOOL OF DRAFTING 

D^it. 1090, Uth & T Sli., Wishioilon, D. C. 




10 Cents a Day Pays 

for This Symphonola 

Plara all Ncordi. Victor. Columbta. Ed!«rtn. Tatho. Little Wonder 
EmereoD, Take a year to pay, after 30 daya' trial. Compare its 
tone for rli.«rn«>««. volumf, with moru cuBtly tnatritmi»nt«. R«turn 
■t oar »>xi>enie if it fails to make Kood. Ask lo.fav for rht- 

B««utifully lllustrateci SymphonoU Book FREE 
Shows this and other Syiriphonola styles »old on easy payments 

Symphonola Records S„V"p-opi;Ur°c',.2;'..\:i3i.:rii 

tcoad disc records. Playable oo any Pbonocrapb 

Itarkttt Ckk d«a spsm 310. Bugaio. n.y 
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MAULE SEED BOOK 



Right methods and 
tested seeds mean pro- 
ductive gardens. Maule'fl 
; Seed Hook gives both. 

Benefit by our 43 
years' experience as seedsmen, gar- 
deners, and farmers. All the secrets 
of garden success and a lot of 
new, unusual features. 

end for It (<Htny 

^ MAULE Ina 

ZZOlArch St.. I'hila.. Pa. 



WOOD 
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Vise. 




COPPC.E..vHiN 
TUBE 

Flanging a copper 
tul)e with a screw 
and wood block 



Popular Science Monthly 

to solve these little difficulties. All 
you need is a piece of copper or brass 
tubing with an inside diameter equal 
to the outside diameter of the drill or 
a little larger. Sweat the drill into the 
tube by using either a torch or solder- 
ing-iron. Make it any length you 
want. — O. J. Thielhart. 

Flanging a Copper Tube for 
Automobile Connections 

AUTOMOBILE mechanics find it 
necessary to flange copper tubing 
to make connections for carburetors, 
vacuum feed systems, etc., and usually 
there is no equipment for doing this 
kind of work. 

A block of 
wood is pro- 
cured 2 in. 
square by 4 in. 
long. This is 
bored length- 
wise in the cen- 
ter with a 5/16- 
in. drill, then 
cut centrally 
along the hole 
with a fine saw. 
This serves as a 
clamp for hold- 
ing the tube in the jaws of a vise, the 
tube being placed in the bore of the 
block, one end projecting }/g in. at the 
top. An ordinary flat-head machine 
screw, with a body diameter that per- 
mits fitting loosely in the tube, is 
dropped into the tube, the screw then 
being tapped lightly with a hammer. 
At every blow the screw turns slightly, 
flaring the tube end. — R. L. Prindle. 

Make an Oil-Pump from an 
Old Tire-Pump 

THERE are times when one desires 
to force an extra amount of lubri- 
cating oil into the engine. This is 
impossible 
without an 
extra pump, 
and such a one 
is shown in the 
sketch. It is 
made from an 
old bicycle 
pump. 

Cut ofif the 
pump to within 
about 6 in. be- 
low the handle, 
refit the bottom 
cap, and tap it 
for two holes, 
one each side 
two ball-check 
holes. They 
In 




Here is a way to trans- 
form that old tire- 
pump into an oil-pump 



of the center. Fit 
valves to these tapped 
should act in opposite directions, 
this way oil drawn into the pump from 
the tank cannot be forced back into it, 
but will pass out of the other valve 
into the motor. Likewise the oil can- 
not be drawn back into the pump, but 
will be again drawn from the supply- 
tank. This pump is inexpensive 
and may pay for itself in a short 
time. — L. B. Robbins. 
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Get the 
Drop on 
tbat Cough 



QN the bridle path or in 
the business office — the 
first slight sign of a husky 
throat meets effective resis- 
tance from Dean's Mentho- 
lated Cough Drops. Have 
a box on hand — indoor or 
out I Get them anynrhere. 

Dean Medicine Company 
MflwauikM. Witconaia 




MENTHOLATED 

CoughDrops 



AN EASY WAY TO 
MAKE MONEY 

on K amall salary. Be independent. Go in the tire ro« 

§ airing businesa. One man says "I made $60.00 the first 
ay." Others averagre J200 to 1600 a month. Very iittio 
capital needed. Jobs plentiful. Every motoriBt a poa- 
Bible customer. No experience needed. We teecfa you. 

ginKtSJj^ Tire Repair Outfit 

laproTed Wrapped Tread Method 
Uicd by lire Mumfactarcn 

Does as (rood worlc as the biff biffh 
priced vuicanizinff outfits. A boy 
can use it. It's the only vulcanizer 
that has Automatic Hent Control, and 
can't undercurc or overcure a tire. 
Requires no watching or regulatj p g. 

FREE Book 

•'How to Open aTlre Repair Shop." 
It tells how to make bifir money. 
Don't delay. Write quick. 

C. A. SHALER CO. 

2II4 Fonrtli Si. Widpui. WUcouin 





SM 

Send Yonr Name and We'll 
Send Yoa a Lachnite 



t'Tund a D«nny. JuBtaend your n.m. and .ay: "S.od tn. 
lictolt. Sounl.d In a .olid ,M tl»« on 10 day.' fr.. 

" Wa will send it prepnid riKht to your home. When It 

^.a n..r.Ir d.po.it «4 ,15 wiih tl.« po.lir..n ""d Ih'" »"'•!;" 
f!S for 10 (III diy.. II «ou. or I' any ol your trlanda can tall 
It from a diamond, sand It back. Ji.it 1( rou decld. to boy it 
- ""a u" 1.0 a luonlh uoUl»l».76 baa b.tn paid. 

r Srnd your nama now. Tall oa which of th 
aolld sold rlna. llluatrated aboya rou wUb 
(ladipa* orman'a). Ba aura to aenS flnser aUa. 
Harold LaclimuiCa.,UN.MIchUanAv.I>opt 1203 . .CMeuo 




Afients wanted ^^^^^^^^^'^^^^^^is^ii^ 



i'cnd hr a Complete Catalogue ol 

MASONIC BOOKS 
Jewelry and Goods 

REDDING & CO. 

Publishers and M anutacturere 
200 Fifth Avenue Dept. S New York 




Making a Refrigerator that 
Needs No Ice 

IF it were possible for you to visit 
an ancient Persian home you would 
be served with delightfully cold, pure 
water, in spite of the fact that your 
Persian host did not know what ice 
was. 

This is accomplished by the use of 
a principle well known to the ancient 
Persians. Your host placed the water 
in an earthenware water jug, which be- 
ing porous would become wet through. 
The dampness, coming in contact with 
the warm air outside, would cause 
evaporation on the outside of the 
vessel and the contents would become 
very cold. 

You can use the same principle to 
keep the milk-bottle cold or to provide 
a cold drink of water. The apparatus 
consists of a small plaster-of-paris chest 
just large enough to contain two quart- 
size milk-bottles; it can be made by 
anyone who follows these instructions. 

Inner and Outer Molds 

Make a cardboard box or mold for 
the inside of the chest just 4 by 9 by 
10 in. (see Fig. A). This mold should 
be thick enough to hold the wet plas- 
ter in place w-ithout bending inwards. 
After laying out the card to the proper 
dimensions, cut out around the out- 
lines and score lightly on the outside. 
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A cardboard box or mold is first 
made for the inside of the chest 

so that the corners will be straight. 
Bend into box shape and paste strips of 
paper over the open edges to prevent 
the plaster from getting inside the 
mold. 

Now make an outside mold of wood . 
(see Fig. 2), tying it down on the bot- 
tom board to keep the plaster from 
running out under the mold. Fasten 
this mold together with screws, so that 
you may take it apart without break- 
ing your casting when complete. After 
you have marked a line 3 in. from the 
top all around the inside of the out- 
side mold, you are ready to make the 
casting. 

How to Handle the Plaaler-of-Paris 

Place the cardboard inside mold 
or core (Fig. 1) in the center of the 
outer mold (Fig. 2), resting on four 
blocks at the corners, about 1 in. 
square and just IVz in. high. Use a 
fiatiron or other weight on top of the 
inner mold to keep it from floating 
away when you pour the plaster. 

Have on hand a good supply of 
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$95 an Hour! 

"Every hour I spent on my I. C. S. 
Course has been worth $95 to me! My 

Eosition, my 15,000 a year income, my 
ome, my family's happiness — I owe it all 
to my spare time trainmg with the Inter- 
national Correspondence Schools!" 

Every mail brings letters from some of 
the two million I. C. S. students telling of 
promotions or increases in salary as the 
rewards of spare time study. 

What are you doing with the hours 
after supper? Can you afford to let them 
slip by unimproved when you can easily 
make them mean so much? One hour a 
day spent with the I. C. S. will prepare 
you for the position you want in the work 
you like best. 

Yes, it will ! Two million have proved it. 
For 28 years men in offices, stores, shops, 
factories, mines, railroads — in every Ime 
of technical and commercial work — have 
been winning promotion and increased 
salaries through the I. C. S. More than 
100,000 men and women are eetting ready 
right now with the I. C. S. nelp Tor the 
bigger jobs ahead. 

Your Chance is Here! 

No matter were you live, the I. C. S. will come to 
you. No matter what your handicaps, or how small 
your means, we have a plan to meet your circum- 
stances. No matter how limited your previous ed- 
ucation, the simply written, wonderfully illus- 
trated I. C. S. textbooks make it easy to learn. No 
matter what career you may choose, some one of 
the 280 1. C. S. Courses will surely suit your needs. 

When everythinir has been made easy for you — 
\'hen one hour a day spent with the I. C. S. in the 
quiet of your own home will brine you a bigger 
income, more comforts, more pleasures, all that 
success means — can you let another single price- 
less hour of spare time BO to waste? Make your 
start right now ! This Is all wc ask : Without cost, 
without oblieatine yourself in any way, put it up 
to us to prove how we can help you. Just mark 
and mail this coupon. 

— Tcap OUT Hmc^— — — — ~ - 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7669, SCRANTON, PA. 
Explain, without oblisatins me, how I can qualify lor th« 
position, or in the subject. Vfore which I mark X. 



EI.ECTlllOAL KNdlNEEK 
Ktsetrle LtEbdnrand Itji. 
Electric Wlrinn 
TeleRFaph Enifineer 
Telephone Work 
HRCIIAMC aL ENdlNEKll 

leal llrKtUntn 
H»ehln» Shop FrKCllo* 
Toolmaker 
Gas EnKine Operfltlns 
CIVIL ENGINEER 
Harverlnr and Happlnr 
■ INK FnitKHAN or KNtrit 
STATIDNAKT FKtilNKKH 
Marine Fncincer 
Ship Drafliman 
ARCHITECT 
Contractor and Rnlldar 
Artihltprtnral DralUataB 
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Teitllft OTcrseerorSapt. 
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SALESMANSHIP 
ADVERTISING 
Window Trimmar 
Show Card Writer 
Sisn Painter 
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ILLUSTRATING 
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Are YDU Headed Foi 



Th«>tisantls of mun arc 
suddenly dumped Into 
the scraphcapof %vornout 
humanity who hadn't the 
stiiihtcvt Idea, n week or 
two tMsforc they flot their 
walking papers, that they 
were slated to he fired. 

A weak, sickly, consti- 
pated, hlllous, grouchy 
man never apprttclates 
that bis usefulness is 
nearly at an end, until 
the day comes w'hen he's 
out of a job for good. 
WAKE UP if VOL- are 
dragftlng youiself 
through your dally work, 
handicapped and ham- 
pered at every point by 
chronic ailments that are 
dragging you down into 
the great ormv ol THE 
UNFIT. Your collapse 
will come some day with 
a bang — probably when 
you least expect It. Look 
the facts In the face — 
take stock of yourself— 
ACT, before It U too late, 
and 

Make Yourself Fit 

You c!in do It without any 
qucMtlon, when you once ap- 
preciate the dunKcrous to- 
bogean you urc on ami make 
up your mind to KCt od It for 
Koml and all. Vou can net 
rid of the constipation that 
is Hoakimr yo\ir system with 
virulent poisons: you can free 
yourself from the dleestlve 
disorders that are makiim 
you feel like a human w.eck. 
you can turn your watory 
blood Into the rich. Ilfo-glvinit lluld that will build 
up your bodv and vour brain, strengthen all your 
vital organ-H and make a virile MAX of you a«aln— ■ 
you can do It. II you WILL to do It. and go about It 
In Nature's way. 

Don't take the wronc turning and waste your time 
and money In quick "remedies" and patent medicine 
dope. Nature never prepared a prescription or 
put up a patented powder. Your violation, perhaps 
unconscicuLsIy. of Nature's Ijiws, brought you to 
your present eondltlon. and she alone, through her 
marvelous recuperative force, can restore the man- 
hood you have lost. 

Let Me Show You Nature's Way 

I don't deal In drugs and dope. My life has been 
spent In studying out and experimenting with the 
forces that Nature h:ia Implanted in every human 
organism for the eternal hctternieut of the human 
race. No more wonderful power exists In all the 
world- Kvory physician and Burgeon depends upon 
it: without the aid of Nature no treatment, no opera- 
tion, could possihiy succeed. 

I built myself up into the stroncest man in the 
world through Stroncfortiani — Nature's method of 
Kemaklng Men. Thousands of strong, able, suc- 
ceiwful men, f irmer pupils of mine, owe their present 
abounding \itallty. and the success It brouRht them, 
to that same method. J'uplls of mine right now. In 
every part of the Klohe. :ire regalnlnc each day the 
vigor and vitality they thought was lost forever. 




STRONG FORT 
The Perfect Man 



Strongfortism 



Strongfortlsm is simply a system of Living Life as 
Nnt\ire meant it to bp MvchI: of tnklni! advantane to 
the utmost of the wonderful forces she constjintly 
exerts toward the rebuildins of wasted brain and 
body tLssuea and the restoration of liwt vitality. 
Your prej^cnt unfortunate condition may have been 
caust^d l)y early ludlsiTcilons or excesses of your own. 
It makes no difference: no matter how much of your 
energy has ehbed away. Strongforllsm will help you. 
as It has helped other men. and set you <m the right 
road toward renewed health and manly vigor. I have 
never known it to fail I orAUA.VTKE to improve 
your condition 100 per cent. If you will follow my 
directions for a few months. 

Send For My Free Book 

"Promotion and Conservation of Health, 
Strength and Mental Energy" will give you all 
the facts about Stmntrfortlsm, and prove to you 
Indisputably thiit stroniifortlstn will do for you what 
It already has done for thousands of other sickly, 
miserable men You'll And it InterestlnK from first 
to Last, beeau.se It treats of the most ImiMirtant thing 
In the w»)rld To YOr. send for It Now. Don i 
delav — every day, everj* hour counts. Remember 
Till-: BOOK IS rui:i:. I tll nut the c^mpon and 
mall to inc with three 2c stamps to eovcr packtnc 
aiKl postaao and I will send with the bofjk a special 
letter on the eubjecl in which you are most Interested. 

LIONEL STRONGFORT 

physical and Health Specialist 

1180 Strongfort Institute NEWARK, N. J. 

CUT OUT .\ND MAIL THIS COUTON 

^fr. Lfnnfl .^trfmgfftn, Xnrfirk, .\ . J. 

Uear <tr<)ngf»>rt : — I'lrase sfiul me your book, 
"Promotion and Conservation of Health, 
Streniitli and Mental Enerrtj-," tor postage of 
which I encluso G cents in stamps to cover injtlUnR 
cxT>cnscg I h.ivp miirkcd (X) before the subject in 
which X am Interested. dlSO) 
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plaster-of-paris, because, once you be- 
gin to mix and pour the casting, you 
will find no time to get more, since it 
dries very quickly. 

Fill a large mixing-bowl half full of 
water, then stir the plaster in a little 
at a time until the mixture is fairly 
heavy but will run freely; then, after 
making sure that the mold is perfectly 
level, begin to pour the wet plaster. 
Repeat the mixing and pouring until 
the plaster reaches the mark you have 
made 3 in. below the top of the outside 
mold. 

The casting you have just made is 
the ice-box of your refrigerator. Let 
the casting stand until the plaster is 
dry (about two days, for safety); then 
with your countersink bit, or with the 
end of a knife-blade, bore out four 
shallow holes on the top edge of the 
casting in each corner, to serve as reg- 
ister knobs on the bottom edge of the 
cover when complete. Now, with a 
little butter or lard, grease thoroughly 





At the left is the box folded. At 
the right the campleted chest, 
which keeps food cold without ice 

the exposed top edges of the casting all 
around, taking care that the four de- 
pressions in the corners are well 
greased; remove the flatiron from the 
top of the inside mold; and continue 
the mixing and pouring until the cast- 
ing reaches the top of the outside 
mold. 

When this new section or cover is 
thoroughly dry, carefully remove the 
outside mold, and with an 8-in. bit 
or gimlet bore two holes down through 
the center of the cover for ventilation. 

If the edges of the chest were prop- 
erly greased the two sections of the 
casting should come apart with little 
difficulty, and you can then remove 
the cardboard center mold by break- 
ing it up. 

Set the refrigerator in the sink and 
let a gentle stream of water run on it, 
inside and out, until it is wet through. 
This is all the "ice" required, and one 
wetting should be sufficient for several 
days, the precise number of which you 
will be able to judge by exoerience. 
Place the milk or water in bottles in- 
side, fit the cover on snugly, and you 
will be surprised to find how cold they 
will keep. 

The device will be found useful in 
hot weather to keep liquids and eat- 
ables from spoiling for it keeps them 
cool not ice-cold. It can also be made 
in different sizes to suit individual by 
changing the form of the mold. Its 
cost will be amply repaid by decreased 
ice bills. — Mortimer Tessier. 
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Valliercs, Diamond Kar Screws, 

Diamond Scarf I'iiis, Diamond 
Stnda, Watches. Wrist Watches; 
also our wonderful showy assem- 
bled Solitaire Diamond Clusters. 

Diamond* 

ma 

Hearts Caud in H>nrito<n« Ring Bai 

Loftis Perfection 
Diamond Rings 

Diamond ia specially selected 
by our di:inion(l experts ami is skil- 
fully mounted in our famous Lof- 
tid '*l'crfection" M-icar at solid 
gold 6-prong ring, possessinft 
every line of delicate gnce 
and beauty. 

Down, S5 a Hontb. 
buys a $50 Rine. 
Down. SlOs Month, 
buysallOORinir, 
Down.$12.MaMonth. 
buys a |126 Ring. 
Every ArU^* In Our Large 

Jewelry Catalog is ) i:illy 

Kt'lecti 'i and priced unusually 
low. VVli:ir- v. r vini t;. j. r[ will 
be R<>nt prepaid by us. You SM 
and exatnln* tha article right In your own handa. If sat- 
isfied, pay one-fifth of purchase price and keep it; balance 
divided into eight «niril nmonnts. paynblemonthly. Stand- 
ard world-renowned watches i ti crolit terms as low as 
92.50 a month. Send for Catalog. UUKTY MMDS MCEmO. 

The N^tiAnal Credit lewelert 

Dapt. t871 108 N. Stat* St. 

CHICAGO, ILL. 
STORES IN LCAOINQ CITICS 




$10 i 
$201 

%2S\ 




Big Profits in 
Vulcanizing 

Little Capital Needed 



Let us help you start In 
thU proiltablo business and be 
liulcprndeut. Many o( our 
graduateH maKe $3,000 a year 
and over. 

Wo manufacture the Anderson 
Btearn vulcanlzer and the Ander- 
son re-treader and teach you the 
Famous Anderson Method ol 
vulcanizing. With an Anderson 
you can get the cream of the 
bualne^ regardless of competi- 
tion, bocimse you ran guarantee 
the work to outlast the remainder of the tire. We can 
show you that the Anderson marhinc and method does 
superior work at a cost of less than 10 per cent ol that 
retiuirwi for all tither vulcjinlzcrs. This means satlsllcd 
customers and blKger proilts. 

We have csiabllMhed Anderson vulcanizing schools In 
thirty stated f(r teaching the Anderson Method. The 
course miuirc-i 5 tu 1« days and costs %20. If you buy an 
Anders,)u vuleanlzer wo not only return youi* $20 but pay 
you $2 per dav expense money while you are learning. 

We expect Anderson vulcanUers to do first class work 
and expert our students to make good In a bunlnesfl way. 
Their success is our success. Therefore ice do no* sell an 
Anderson rulcanizer to any one uho has not Teecired oureovrte 
oj instt unions. 

It costs y'»u nothing to Investigate this wonderful oppor- 
tunity. \\ rite today for full pm-ilculars and address of An- 
derson school ncJirest you I*r\nt i«>ur nam* in atwid miatakm, 

ANDERSON STEAM VULCANIZER CO. 
Williams Building Indianapolis, U. S. A. 
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A PASTE 
THAT TURNS 
INTO METAL 
WHEN HEATED 

A mfttcli wUl do II Re<)uirr« no ftcid ot 
Kildmng lion Jmni or rciuin wire*. 
rcMrtaU or mottlware Sold by hArdware 
and dertncAl storei. or tent by at poitpfcid 

SOLOERALL CO.. D.pL 7 
129 imm An, Nmark. N J. 

$1.50 
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Shipfittcrs, Structural Workers. Carptnteri. Builderi, 
Mechanics, Plumbers snd others can tarn more money if 
thfy kilaw how to read Blue P.lnta. By our method, 
we irnlli yim in a shon time. Writ* tor CatnloR B. 
We als j tench Draftliu:. Bo a Dmltanian! Earn big 
m-iiiej'. nrartamcn In demand. BonVs and tocie 
I RKi:. Write lor Catalog G. 

COLUMBIA CORRESPONDENCE SCHOOL Est. 1904 

Dept. M. Drexel Bids-, Phila., Pa. 
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Repairing a Steam Engine 
Under Difficulties 

WHILE on a vacation in the Sierra 
Nevada mountains in California, 
I came upon a construction camp 
where the men were engaged in build- 
ing a rock dam to impound the water 
from the winter snows for use in the 
gold-mines in the summertime. Their 
hoisting engine had broken down, and 
as the engineer was not a machinist, 
he was helpless. 

I found that the connecting-rod was 
of the marine type, and that the two 
bolts on the crank end of the rod, 
which hold the crank brasses in place, 
were sheared ofif. This was probably 
due to starting the engine when there 
was water in the cylinder. The camp 
possessed a small forge, but no screw- 
cutting tools. 

However, I determined to get the 
repair made somehow; so, after forging 
two new bolts, I clamped the threaded 
end of the broken bolt on to a new one, 
scratching each thread with the point 
of my knife to get the correct spacing. 
I then proceeded to cut the thread with 
a triangular saw file that happened to 
be in the tool-box of my automobile. 
By working carefully and filing at the 
pitch of the screw, I succeeded in 
threading two bolts in about four 
hours' time, and had the engine run- 
ning again in less than six hours. The 
bolts were ^ in. in diameter with about 
lyi in. of thread. — M. L. Lowrey. 

To Work on the Under Side 
of a Car 

A WISCONSIN garage -owner has 
put into practice in his estab- 
lishment a method of working on the 




This automobile 
hoist is similar to 
those used in dump- 
ing grain wagons 



HANDLE 



under side of cars without having to 
get under them. 

In order to do this he employs a 
hoist similar to that used for dumping 
grain wagons, with which he is able 
to stand the car on one end, or the 
other, to suit the particular job he has 
on hand at that time. 

The hoist consists of a shaft geared 
back to a crank so that a load of 
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in 6 to 8 Weeks— Earn *150 

to *400 a Month Come to the old- 

estschoolof practical trainina: and loam bestandquickest 
by the Rahe Practical Method. More than 22,000 
men owe their success and prosperity to their training here. 

Thousands of Calls for Rahe Trained WIen 



We were first to u»e real practical 
methods in tcachinpr this business in all 
its branches and have developed this 
method farther and better than any other. 
Rahe trained men are better qualified to 
eet the pick 



e^lcttSchool 

World's Oldest and Greatest 




waiting positions and better prepared to 
go into business for themselves. Garagea 
and repair shops everywhere know the 
higher skill and ability of Rahe graduates. 
Wo always have more calla for mca than wo 
can supply. 



Twice mor* •quipment and twic« more floor 
epace used In dally actual practice than any 
othc cehool In America. Plenty of room for 
individmil trnining. You start right to work on 
real automobiiua. tmcka and tractors the day 
you begin and learn quickly under guidance 
of Master Mechanic Instructors. 

Send For Proof— 



Every man 16 years and older, can easily learn 
this big paying business hen>. Specialized in- 
Btniction in all departments, including lanrest 
and boat arranged Live Motor and electric utart 
ing and ijrnition departments. Enter any tim". 
iio previous experience or special educatioa 
required. Notool^ or "extras" to buy. 

Low Tuition Rate Now 

Special offer for Life Scholarship in oar 
complete course to those who write now, 
especially to former.soldlers. 



Rahe Auto & Tractor School 

Dqit 2889 Kansas City. Ho. 



Bifida from Ualan Depot) 



Mail Uiis Coapon Today lor Spec- 
ial Tuition Oiler with BH| es-page 
Book showing op- 
Q^' porianities every- 
where and prooi oi 
^ our gradnates' soccess 

NavM 

' ^ Addrm 

^ Agm Occujntion 



FREE 



500% 

PROFIT 



AGENTS 

Cold and Silver Sign Lettera 

For store fronts, office windows and glass 
signs of all kinds. No experience necessary. 
Anyone can put them on and make money 
right from the start. 

$30.00 to $100.00 a Week! 

You can sell to nearby trade or travel all 
over the country. There is a big demand for 
window lettering in every town- Send for 
Free Samples and full particulars. 
Liberal Offer to General Aficnts 
METALLIC LETTER CO . 400 N. Clark St., ChicaRo 




Send t^h^u Bungalow Books 

Plan FUTURE HOMES \ou> 
with ECONOMY PLANS 
of CALIFORNIA STYLES 

— n»te<l for comfort, b«witT and 
adAcitabitity to any ctlmaU. 

60 I'lan^.fa.T..nto $12.000-«1 

•^he N^w I'olonlals'* 
&6 Plans. SS.OOO to fZO.OOO-d 

*'W»ii C«a«t llnoralowt** 
60 Plana, tL.HOO to M,6oa-9t 
SPECIAL OFFER. Send $2.S0 for all S above books I7017P 
• and (ret book of 75 Spncinl I'lans. aJso Garaae folder riVCE. 
EXTRA— "Little Bunsalows" 4U Plana, 1760 to <3000— 60 eta. 
Money back if notaatUfi«d 
E. W. STILLWI IX k CO.. ArrliU^cts. 470 Calif. Rldr,. Lns Anr«lM 
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A New Business— Big Business ] 

A Business to Enthuse Over— The "Ideal" Lawn Mower Sharpener 

A new invention that sharpens lawn mowers scientifically — 
perfectly, wonderfully; does the work as nothing elsa can. 
Mr. Francis says: "I have I I Earns $22 One Day 

sharpened 289 Lawn GOOD BUSINESS Elmer STi:il<T. Albia. la., writ 

Mowers so far this month, SBnanciTinM "I have »h«rpeB«<l 22 lawn mowi_^_ 

end 1 intend to make it PROPOSITION to,lr,y."-r22.0« daily earning* to 

400." He churBed $1.00 per Wm. D. Troutner, DL.anys. Bomemoney. 
mower. If he sharpened the Mow??°h'a™eSfrom^^^^ E. W. McConnick e«y«: "Haw 
full 400 mowers, fie earned fc'^i^'l"„'S'Si£''^?u„d." ±1^^^?^ 

S400 in One Month. You can have the same kind •"•<•, 

"inFAI " naid for itself otbusiness. TluitwmukmB 

inllPs^hanaw^ek ""^^ I I $"7 In Two Weeks 

%/^.. CJhsi^ MauT town too small. Lnwn Mowers all doll — 
I UU 9Kan mow owner doesn't know where to (jet it sharpt-ned. 
MowinflT the lawn dreaded because of datl or improperly Bharpeoi-«J mower. Lawn 
m mowinffhealthfuI.invitroratinffandpleasantwncnmowerM 'IdcAlly" tLborpuucd. 
V You do the work scientiticaJty — you are in big demand. 

Lawn Mowers Sharpened to Razor Edge 

Peoploglad— owners deligiht in mowirw lawn with mowersharpened on an'*/d«o(." 
Mower runs light — click — click — click — and Cii<3 grass iacut. Uuild [»«rmaaeat 
I boainees for yourself. Start now I 

\ Write Today pk§^^,Ih x 




H FREE— wr Iiavp detailed 
illustrated hnok to eend 
you. "rite today for our 
Propositi on. 



Use This— Mall H Today I 
^ The FATE-ROOT-HEATH CO. 

The FATE-ROOT. * * " 

H^TH CO ^ ^""^ ""^ ° - """^^ details of your com- 
Dapartment 37 ^ 
Ml & High Stfc ^ Name - 
Plymouth.^ A<Wr«.- 
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TRADE-MARKS 

copyrTghts 



Before disclosing an invention, tiie inventor should 
write for our blank form "EVIDENCE OF CONCEPTION." 
This should be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, we will give 
our opinion as to its patentable nature. 

Our Illustrated Guide Book, HOW TO OBTAIN A PATENT, 
sent Free on request. Contains full instructions regarding Patents, 
Trade-Marks, Foreign Patents, Our Methods, Terms and loo 
Mechanical Movements illustrated and described. Articles on Patent 
Practice and Pnx-edure, and Law Points for Inventors. 

Highest References Prompt Service Reasonable Terms 



'•'FREE COUPON!-- 



I VICTOR J. EVANS & CO., Patent Attorneys I 

New York OfKcts Philadelphia OfKceM Pitttburgh OfRcem Chicago OfKcci I 

1001 Woolworth BIdg. 135 S. Broad Street 514 Empire Bld(. 1114 Tacoma Bldg. | 

Main Offices: 760 9th Street. N. W., WASHINGTON. D. C. I 

GbntlE-MEN: Please send me FREE OF CHARGE your Book as described above. 
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PATENTS 

and 

Trade Marks 

Send sketch or model 
for actual search and 
report. W|-ite for Book- 
let of instructions on 
patent practice and 
procedure. Prompt 
personal service. . . . 

Geo.RKiniinel 

Patent laMfyet? 



\ 39-D Loan and Trust Building. Washington. D C. | 



PATENTS PROCURED and 
TRADE MARKS REGISTERED' 



Twenty Years' Experience. Instructions and 
Terms on request. 

ROBB, ROBB & HILL, Attorney a( Law 

SpecluliciiiK in fatciit and Trade-mark I'niciiLt. exL-lusively 
840 MeLnrlllen BI<Ic., 13311 S<'liori<.|il Hide.. 
Wnshlnirton. I). C. < levelaii<l. Olllo. 




il^ Free Book on Patents 

Before applying for a patent write 
for a Kree Copy of our book 
*"Uow to Obtain a Patent," which 
contains valuable information and 
advice to inventors. It tells how 
to secure Patents. Send a model 
or sketch of your invention for 
our "Evidence of Conception" 
form and our opinion of its 
patentable nature — Free. Twenty 
years'cxperienceinpatentmatters. 

Write today for your 
FREE BOOK. 




TALBERT^TALBERr 
Patoit Lawyers 

. i.,IWrt Bids.. WASHINGTON. D. C. 



PATENTS 



TRADE-MARKS 



COPYRIGHTS 



Send for our free book 
of patent information 



Beale & Park 



14l« F St.. WuMnfton. D. C 
16 S. Bro>d St.. PliUidelplib. Pa. 



. JP*^ J^kw jti^ 



Terms Reasonable 



Write for free booklet 

Highest References 



Best Results 



Send model or drawlne for preliminary examinAtion and report as to patentability 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



WATSON E. COLEMAN, Patent Lawyer, 624 F St., Washington, D.C. 



several tons can be easily lifted. 
Cables carrying hooks are wound upon 
the shaft as the crank is turned. A 
piece of 2-in. gas-pipe, padded and 
equipped with flanges, is slipped 
through the spokes of both front or 
both rear wheels as the case may be, 
and the hooks attached. Padding 
prevents the paint from being marred 
and flanges keep the hooks from sliding 
either way on the pipe. 

The device is simple, durable, and 
very easy to install; and with any 
ordinary car may be hoisted to the 
desired position in three minutes. 
When the hoist is attached to the 
rear end of the car the car may be 
raised to an angle of ninety degrees. 
The front end may be lifted to an 
angle of sixty degrees or more, de- 
pending upon the shape of the rear 
fenders. — Paul L. Fetherson. 

A Novel Way to Retread 
an Automobile Tire 

ALTHOUGH many people retread 
. their own tires the process is 
generally looked upon as a waste of 
time because the job is so often un- 
successful. The process here de- 
scribed has proved satisfactory, and by 
following it carefully a large amount of 
tire money will be saved. 

Take a tire with a badly worn tread. 
It should have good fabric and show 
no signs of rim-cut. The rubber must 
be removed 
from the fabric 
to within 2)4 
in. of the bead. 
An old rasp will 
be found useful 
in removing the 
rubber. Rough 
up the fabric a 
bit to give a 
good hold for 
the cement. 




Make use of your old 
tires and save money 



The tire should then be thoroughly 
dried out, since any remaining mois- 
ture will cause the tread to become 
loose. After this is done give the 
surface a coat of good rubber cement. 

Now split an old inner tube along 
the inner side, and carefully wash it 
out with gasoline inside and out. 
Then apply a coat of rubber cement 
to the inside of the tube and another 
to the tire casing, and fit the tube 
over the casing. 

Select a tire with a good tread and 
cut off the beads, wash the tires thor- 
oughly with gasoline and dry them, 
and apply a coat of cement to the 
outside of the inner tube and another 
coat to the inside of the outer tire. 
Then fit the tire over the tube, and 
place both upon a wheel, pump up 
and allow to dry. You may then re- 
move and sew it along the edges as 
shown in the sketch. In this way 
you can utilize old tires that would 
otherwise be thrown on the junk- 
pile. When they wear out the tire 
underneath is still brand-new. Try 
the suggestion — it will save you 
money. — S. E. Gibbs. 
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Adding Machine in the Office 




Washing Machine in the Home 

RICHARD B. 

6 -Owen Building, Washington, 



The Drop Hammer in the Factory 



Machinery 

and Inventive Genius 



Production of the clotlies you wear, 
the food you eat, the modem comforts 
of the home, the labor-saving aids for 
the office, the trry money you use, all 
involve the employment of wonderfully 
constructed and [jroductive machinery'. 

The immense value of machiner>' to 
thousands of factories, farms, mines, 
offices, homes — lo hundreds of differ- 
ent and widely diversified industries 
everywhere, cannot Le computed. 



New and useful machinery, of tre- 
mendous importance to all lines of 
industry is continually being invented, 
patented, protected and put into profit- 
al)le operation. 

The proper procedure in obtaining a 
patent for an invention is absolutely 
necessary in order that you may realize 
the profits that your ideas may be 
w'orth. 



To the Man With an Idea 



I offer a comprehensive, experienced, 
efficient service for his prompt, legal 
protection and the development of his 
projwsition. 

Send sketch, or model and descrip- 
tion, for advice as to cost, search through 
prior United States patents, etc. Pre- 
liminnr>' advice gladly fiUTiished with- 
out charge. 



My experience and familiarity with 
various arts frequently enable me to 
accurately advise clients as to probable 
patentability before they go to any 
expense. 

Booklet of valuable information and 
form for properly disclosing your idea 
free on request. Write today. 



OWEN, 

D. C. 



PATENT LAWYER 

2776D Woolworth Building New York City 



1^0 



PA p |k| V ^ IF YOU HAVE AN 

/% I t Pi I d INVENTION and DESIRE 
TO LEARN HOW TO 
SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent Free on request. Tells our Terms, Methods, 
etc. Send model or sketch and description of your invention and we 
will give our opinion as to its p«________. 

patentable nature. i 

I NAME 

RANDOLPH & CO. • -hkkt 

130 F SL, N. W., Washington, D. C. ctv STATE 



PATENTS 



IF YOU HAVE AN INVENTION 
which you wish to patent you can 
write fully and freely to Munn & Co. 
for advice io regard to the best way 
of obtaining protection. Please send 
sketches or a model of your invention 
and a description of the device, explain- 
ing its operation. 

All communications are strictly confi- 
dential. Our vast practice, extending 
over a period of seventy years, enables 
us in many cases to advise in regard to 
patentability without any expense to 
the client. Our Hand- Book on Patents 
is sent free on request. This explains 
our methods, terms, etc., in regard to 
Patants, Trade Marks, Foreign 
Patents, etc. 

If you are a reader of the 

SCI ENTIFIC 
AMERICAN 

you are probably aware of the 
tact that it has a special appeal 
to the inventor. Each issue 
contains a description of a 
large number of recently pat- 
ented inventions. Pending pat- 
ent legislation as well as the 
most recent rulings of the 
Patent Office and the courts 
are considered in its columns. 



MUNN & CO. 

SOLICITORS OF PATENTS 

683 Woolworth Building, New York 
624 F Street, Wasliington, D. C. 
Tower Building, - Chicago, 111. 



DEAFNESS IS MISfa.KY 

I know bccauK I wai Deaf and hid Ifead Noises 

loT over 30 year*. My inviiible Antiseptic Ear 
Drumi rcitorcd my hearing and itopped Head Noi»es, 
and will do it (or you- Tncy art Tiny Megaphone*. ^ 
Cannot be ieen when worn. Effective when Oeafncia , 
ii cauted by Catarrh or by Perforated, Partially o* 
Wholly De»troyed Natural Drumi. Eaiy to put in, 
caty to take out. Are "Unteen CoinforU." In- 
eipcniivc. Write for Booklet and my swom 
•tatemcnt of how I recovered toy hearicis. i 

A. O. LEONARD ' 
Suite sat. 70 9th Atciuu - • New York CHjr 
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Inventors and 
ii Mamificturers 


MTENTSENSE] 

INVENTORS-' 

MunncniRas 


SIXTH EDITION 


return mail FREE. 

Write LACEY^LACEY 

^ DeptM WishinstanJlC 



CAN YOU 

think of a simple, practical idea 
that will fill one of the many re- 
quests we have on file for new inven- 
tions? It may mean a fortune for you. 
Thousands of things are needed KicuT 
Now. YovR brains can help. Send to- 
day for our grent new book— "Inven- 
tions and Trade Marks* Their 
Protection and Exploitation'* 
end learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 
A pottU win de— 
h is fras. 



We Help our clients, 
without cb&rgo, tu net 
Xho dollars out of their 
Ideas —having faclUtlea 
DOQO others possess. 

Advice free. 
Don t delay — get tbe 
book eA oDco. 

AMERICAN 
INDUSTRIES, INC. 

201 Patent Dept., 

WASHINGTON, D. C. 



PATENTS 
ADVERTISED 
For SALE FREE 

In INVENTION And 
MANUFAQURING 
SUPPLEMENT. 

Published for the 
man with an Idea 
Bend for free sample 
copy. One year'sBub- 
ecrlptloD 60c. 
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NTS. 
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JU' r^-THIS FORM J 



DONT LOSE YOUR RIGHTS 

TO PATENT PROTECTION 

Before disrlosing your invention to anyone 
Bond (or blank fi.rm "EVIDENCE OF CON- 
CEPTION" to be signed and witnessed. A 
sample form topether with printed instructions 
will show you just how to workup yourcvi- 
dence and establish thcsarne before filing ap- 
plication for patent. As rcjristered patent at- 
torneys we represent liun(lre<ls of inventors all 
over the United States and Canada in thead- 
vnneement of inventions. Our schedule o f fees 
willbe found reasonable. The form ' Evidence 
of Conception," sample, instructions relating 
to obtaining of patents and Bchodule of fees 
sent upon request. Ask for them,— a post card 
will do. 



PATENTS AND 




TRADE MAnUB 



LANCASTER^&ALLWINE 



274 Ouray Bld(. 
WASHINGTON, D. C. 
Ori|iiul«ri of forms "ETidenrt- of r,j[ire|il;i 




Popular Science Monthly 

A Drill-Press and How to 
Make It 

THE homemade drill-press illustrated 
herewith is one that will actually do 
the work of the manufactured article, 
drilling holes up to ^ in. in diameter. 
It can be constructed by any one who 
possesses an elementary knowledge of 
the use of tools. 

The greater part of the press is made 
of wood, well seasoned oak being the 
best for the purpose. All numbered 
parts in the illustrations are made of 
wood, but cast bearings may be sub- 
stituted for 1, 1, if desired. 

The motion block bearings are con- 
structed of well seasoned oak. To this 
is bolted the two bearings 1, 1, with two 
5^-hy-%-m. machine bolts, the nuts 
being set in pockets as shown at H. 
The bearing E, forged from 5^-in. 
iron, is also bolted to the motion block, 




The whole machine is bolted to a 
strong post so that it will carry the 
motion block to its highest point 



being countersunk into the wood at 
A A. At B a ^-in. hole is bored into 
which is fitted a ^-by-7-in. machined 
bolt to act as a bearing for the drive 
wheel C. 

Shafting % in. in diameter is used 
throughout. The gears, with the ex- 
ception of C, are fastened to their 
respective shafts by means of 1-in. 
pins, riveted. The holes in the gears 
are countersunk. The flywheel D 
is fastened to shaft E with a K-iri- 
pin, being only slightly riveted. Tha 
end thrust of shaft E is taken up by 
spacing washers placed between the 
hub of D and the arm of bearing £7. 
The bearing blocks 1, 1 are drilled 
for shaft B, the hole being 1 }4 in- in 
diameter. These holes are roughened 
and made larger in the center than 
at either end. A few pins of iron with 
rough heads are also driven into the 
walls of these holes. The shaft E is 
then put in place, lined up so that it is 
exactly perpendicular to the drilling, 
and molten babbitt poured into the 
bearings. 

The four pieces C are now fastened 
to the motion block. These are made 
of }^-in. iron and are fastened to guide 
block 2. All parts subjected to the 
reciprocating motion of this block 
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Bhould be carefully shod with }4-\n. 
Bheet iron which is fastened to the 
wood with wood screws, countersunk — 
or angle-irons may be put on all cor- 
ners subjected to motion. This is not 
shown in the drawings. 

Any standard drill chuck may be 
used at H or a chuck from an old 
carpenter's brace may be used; in 
fact this is to be preferred because 
square shank drills are much cheaper 
than other kinds. 

Between chuck H and thrust bear- 
ing / are placed several machined 
spacing washers. The thrust bearing 
is fastened into place after shaft / 
is in position. 

The drill is fed by means of a lever 
J, which is made of 3 /16-in. iron in 
the shape shown. On the back end is 
placed a counter-balance K to restore 
the motion block to its original posi- 
tion after drilling. 

The fulcrum rods L are made of 
%-in. iron about 9 in. long. There 
are two of these, one on each side, 
and they are fastened at the top end 
by a bolt, and so secured that they 
move freely as illustrated by the 
dotted lines. All the feed lever parts 
should be neatly adjusted, washers 
being used where spacing is necessary. 
The whole machine is bolted to a 
strong post 4 in. square by blocks 3-3. 
Counterbalance K is then fastened on 
3 behind the plank, to which the ma- 
chine is bolted so it will easily carry the 
motion block to its highest position. 

The drilling table is strongly made 
from oak and is fastened to the drill 
post by six bolts. Under gear wheel C 
a large washer is placed and a suitable 
handle bolted on. 

The gears used in the above-de- 
scribed machine were taken from an old 
washing-machine. — W. L. Stevens. 

Why It Is Your Automobile 
Radiator Boils 

THERE are three principal causes 
for the boiling of the water in a 
motor radiator and the consequent 
necessity and annoyance of frequently 
replenishing it. 

The fan belt slips, the pump does 
not work, or the ignition system is not 
correctly timed. If, after assuring 
yourself that the fan belt is tight and 
the pump works properly, the heating 
continues, you may be practically 
certain that the magneto is not timed 
rijht. The spark is too kIot/. It 
comes slightly after the point of 
maximum compression, with a re- 
sultant loss of speed and power, an 
excessive consumption of gasoline and 
rapid heating of the water in the 
cooling system. 

Unless you have an instruction book 
describing very carefully the process of 
retiming an ignition system, you had 
better have this done by an expert at 
some garage. Like a skilled physician 
he can instinctively feel the "pulse" of 
your motor and diagnose its ills and 
cure. — Floyd L. Darrow. 



Hqtials & Qalloti of Gasoline 



A Wonderful Chemical Discovery That Increases the Power 
of Gasoline Fully One-Third 

Mirftcic Motor>Ga8 in k big money snver for tho titotorlat. You will be surpriBod, then irrfttifiefl at the w»y it multiplie* the 
tK>wer o( your K&joline. Hundredn nf our cuHtomera who have madv many tcslii Ii-ll ua that Miracle Motor-Gas c>ve« from 
15 per coot to 40 per cent more iiiileanc from every salloo of soaoline. Many claim even creater remlta than that. 

Guaranteed Absolutely Harmless 

If uaed aoeoniinK to directions Miracle Motor-Ciaa is (tiiarantwii to increwi milcaKO from 15 per cent to 40 per cent, 
eliminate and prevent carbon deposits, Ereally mliire fuel conts and make enicino run more atnoothly. 

Kuaruntt^<e it lo contain no acids, alkali, camphor, ether or other chemicala which could poMibly injure any pArt of the 
motor ur other inci'haniiiin of the finest car. \Vt- further (uarantoe to make sood to any purobaaer, any injury to hii auto* 
mobile caused throueh the use of Miracle Motor-Gas. 



What Miracle Motor-Gas Will Do 

One hundred Miracle Motor-Gas Tablets will make 100 gallons of itaso- 
line do the work of 1^3 Kallons; will give you an incrcawd power and 
mileace the njuivalcut of 33 (callons of gasoline. Fisurins on this basis, 
the following shona what a bit: saving can be made by using Mlrarla 
Motor-Gas 'I'ablcts: 

If from lOO gallons of gasoline you get 1500 miles, the addition of 100 
Miracle Motor-Gas tablets will increase tlxat mileage to 2000 milM. 
Think of it — 5O0 miles for one dollar. 

And here'n the biic thing — Miracle Motor-Gas contsins no acids, alk'^'r. 
camphor, ether or any other chemicals that could iKissibly injure aiiy 
part or parts of the motor or other nieclianiani. 

It will eliminate carbon and make your motor run better in every way- 
Miracle Motor-Gas is needod the year 'roun<l, but it is especially 
needed in winter for it insures easier st&rting and quicker pick up. 

Thousands of Motorists Are Using Miracle Motor-Gas 

Motorists in every section of the country have put Miracle Motor-Gas 
to the aeveresi of testa with the result that they are re-^rdering it and 
reconimending it to their motorial frienda- 

Our files arc actually crowded with unwtlicitod letters endorsing this 
great discovery. Many of them state our claims are far too modest: 
some going as far as to say tliat Miracle Motor-Oas saves thorn 50 per 
cent in gasoline. 

After one trial you will be just aa cnthuaiastie as the thousands of other 
motorists. You are losing money ever>' day you di-'lay the trial. 



What Users Say About Miracle 
Motor-Gas 

"Wo can recommend it to do all you claim 
'fr it. We are saving on r^uoline bills fully 40 
per rent and believe we can do better than that 
as the carbon is all gone; that ^lone is worth 
more than the cost to say nothing of tKe additional 
(Xiwer and spe«d wo get." J. H. Xkei^nd. 

"I was very doubtful about tho ability of your 
Miracle Motor-Gas to do what you said it would 
do. After using it I find the car works much 
smoother, the amount of gasoline is ver>' much 
less and the carbon deposits in the engine are 
a thing of the past, which fact alone more than 
pays the cost of your prmluct. As you know, I 
was a hard customer to convince but I have been 
thoroughly convince<l and aatiafied," 

Dn. D. W. McKaNNA. 

"I have tried ^liracle Motor-Gas in two makes 
of automobiles with the following results: An 
increase of mileage with the Hupmobilc of 46 
per cent; Ktudebaker an increase of 44 per cent, 
and carbon was entirely eliminated from both 
machines." II, £, Daub. 



Easy to Sell I Profits Come Fast I One Man Made $210 In One Day 



Once you get starlt>d selling Motor-Gas you will bo 
surpriseil to lind how ea-syit sells, .lust show our Guarantee 
to some auto owner and ask what he would cive tor a 
product that would do what we guarantco it to do. itead 
again these lettera from useta. — they tell the stor . We 
have hundreds more juat like them. As soon as auto 
owncra hnd what Miracle Molor-Gaa will do, they scrambto 
to get a supply. You don't have to sell it. You only need 
to convince a few —the others will follow. 8aln come ao 
fast that you can't help but make money. One agent 
felt like pinrhing his own arm lo see if it was really hini- 
aelf who was making so much money. It isn't at all un- 
usual for our men to make SIO. S25 and $50 per dry. Some 
do better than that. 

Ttieso are extracts from actual letters received from 



sales agetits. They tell the story bettor than wn can. 
Hero's wliat O. V. Darling wroti> ua: "Mado a teat of 
Miracle Motor-Gas today on a 103-niilo trip. Had two 
Fords. Tho one with Mirarle-fias used only gallons 
of gasoline; tho una without Miracle-Gas used 7 "^llons " 
As a result of this test ho sold Miracle Motor-<.ias like 
hot cakes. In one day ho sold enough to make a clean 
profit of 9210. We have his letUr to that effect. 

Next comes this letter from Dave Isom: "My whola 
heart and soul are in this work. The Commercial Club 
of 4.CKX) members is boosting for me. Kver>'one is well 
pleaseil. Have two more men working for me Send ma 
800 more packages by express. I can't afford to be waiting 
for good«. Hold 90 packages ycaterdgiy." (That's ovar 
$00 profit.) 



Agents Wanted Everywhere— 300% Profit 



One of the greatest money-making opportunities ever 
dreamed of ia offered you right now. Live, hustling sales 
agents are wantnl to sell Miracle Motor-Gas in every town 
and country of the United States. Think of the miUiona ot 
car ownera and every one a good proapcst. 

Practically every auto driver will buy when once you have 



explained what Miracle Motor-Gas will do. It is one of the 
biggest money-makers you can find. Your 6eld ia unlim- 
ited. There are thousamis of autoi all around you and 
you can Itclp to make every one of them run more efficiently 
with Miracle Motor-Gas. 



GET BUSY! DON'T WAIT! 



Don't make the mistake of being a doubl«r and losing tho 
opportunity. Our guarantee protects you. Or, bettor still, 
if you order two packAce« at the 5')c trial price, and after 
testing them you aren't satisfied, send back the unused goods 
and get your dollar back. Miracle Molor-Gas is a proven 
proi>oaition. It has dcuionstrateU what it will do and now 



we want hundreds more good live agents to sell it. So get 
busy — get your oder to ua at once and tell us what terri- 
tory you want. But you'll have to act quickly. Better 
write ua by return mail. Wire if you want terms for exclu- 
sive rights in your titate. 



CHAS A BUTLER & CO Butler Building 

«-» 1 liC'rV OC V^Vy. Ref.renc.! Horn. Savini!. B.nk,Tol.Jo 



Toledo, Ohio 



^Mounting Corners 

I forMounting Photoprints, Postcards, etc., 
in Albums and on Mounts. 





»jE Army Auction Bargains 

Ttnis $4.25 up i C. W. renoliers $2.65 UD 
Siddles 4.65 up Amy Haieruckt .15 up 
Uniforms 1.50 up Knapsacks .75 up 

Teaiiiliariiets26.8S| trr.y 6ua tliagt .30 up 

Sprinu.Rcm. cal. 30 sinale shotrltlo (or niodol 
lioe cai-trlciBcs, $7.77 Ball cart. »3.BO pt-r 100 
5 mertm Army Goods. Lar«i- lUustralcil fyclo 
iMlia reference catalog— 428 paaes- is^lK 
J20. mailed fi*l cent.';. Now Circular lO eonto 

FRBHCIS BANWERMAN SONS. 501 Broadway. He* tork 




DRIVER AGENTS WANTED 




R i i C£ U Address J. H. Bush. President, Dept. CHI 

D U 9 n MOTOR CO.. Bush Tumpi*, cbicagg. llimK 
13J 



Perfect hearing is now being re- 
stored in every condition of deaf- 
ness or defective hearing from 
' causes Euch as Catarrhal Deaf- 
ness, Relaxed or ^sunken Drums, 
, Thickened Drums, Roaring and 
^ Hissing Sounds, Perforated, 
Wholly or Partially Destroyed 
>. Drums,Discharge from Ears, etc 

Wilson Common-Sense Ear Drums 

"Little Wireless Phones for the Ears" require no 
medicine but effectively replace what is lacking or 
defective in thenatural ear drums. They are simple 
devices, which the wearer easily fits into the ears 
where they are invisible. Soft, safe and comfortable. 

Write today for our 168 page FREE book on DEAF- 
NESS, giving you full particulars and teiitimonials. 

WILSON EAR DRUM CO.. Incorporated 
419 lnter.SouthemBldg. LOUISVILLE. 



HOME 
STUDY 



Courses in more 
than 40 subiects 
are siven by coi^ 
respond ence . 

Address 



Q(t|f Unitiprfit^ of Cdbiragn 

{DiT.28) Chicaco, HI. 




$3 tZnS, $4 WILL BUY 

A Beautifully Reconatructad 

TYPEWRITER 

WHk Enry Modera Writiai CaaTtalnet 

WRITE TOD.W FOR ILLUSTRATED CIRCULAR 

ExplaiiiiiiK Try-Before-You-Buy Plan 
HARRY A. SMITH, 30S-J18 Norlk WeU. St. Oicaxo, ill. 
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A Simple Undamped-Wave Receiving Set for the Amateur 



Exterior view of the 
receiving set complete. 
All parts homemade 



WITH the increasing number of 
undamped stations comes a 
desire on the part of every radio 

amateur for a 
set suitable 
for continuous 
wave recep- 
tion. But 
the cost of a 
long- wave 
coupler and 
several varia- 
ble condensers 
usually puts 
this out of 
the possibilities of the average radio 
experimenter. Here, 
however, is a set in- 
expensive as to first 
cost, and requiring but 
one inductance and 
one variable condens- 
er. 



The core for the in- 
ductance is turned out 
of hard wood to the 
dimensions shown in 
Fig. 1. It is then 
wound with 1,000 
turns of No. 32 single- 
cotton-covered wire. 
Two hundred turns 
are wound in the first 




'y^ "^V rrG. I 

Dimensions for 
the inductance 
coil of the set 



slot, taps being taken off at every 
twenty turns. Eight hundred turns 
are then wound in the two remaining 
slots (400 
turns per slot) — 9~ 
with taps at 
every 100 
turns. 

The first set 
of taps are 
connected to 
the eleven 
contact studs 
of the switch 
represented 
by the lower 
of the three 
arrows in Fig. 
2. The other 
sets of taps 
(those of 100 
turns) are 
connected with the nine studs of the 
middle arrow. The winding should 
be given a layer of tape, and shellac 
used freely on all parts. 

The diagram of connections is given 
in Fig. 2. The coupling between the 
plate and grid circuits is controlled 
by the two arrows just mentioned. 
The variable condenser determines 
the frequency of the local oscillations. 
It should be of the 43-plate type, and 




Wiring diagram used in 
hooking up the parts 



have a capacity of .00095 or .001 Mfd. 
Note that no grid condenser is used. 

The grid is held at a definite nega- 
tive potential by the resistance drop 
over "ab." This is a short strip of 
German silver wire whose length is 
varied until a position is found for best 
oscillation. Once made, this adjust- 
ment is permanent for a given vacuum 
tube. The inductance and condenser 
may be mounted in a small case and 
used with a 
purchased 
audion cabi- 
net. The front 
board of such 
a case is 
shown in the 
illustrations 
herewith. All 
the materials 
used are easily 
within the 
reach of any amateur. At no place 
is the construction difficult nor the 
making of the various parts at all 
complicated. By reading the fore- 
going and carefully studying each 
diagram and illustration everything 
will become clear and the radio 
amateur will have no trouble in 
either constructing or wiring it to- 
gether. — E. J. Sterba. 
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Dimensions of the front 
panel as actually made 



Clearing Up the Radio Patent Situation 



A 



NNOUNCEMENT has recently 



Company and the radio interests of the 
General Electric Company have been 
combined in a new organization to be 
known as the "Radio Corporation of 
America." 

This means that the patents of both 
will be utilized to the limit. The 
Marconi Company owns the Fleming 
valve patent and others of value, 
while the General Electric Company 
has done a great deal of work on 
vacuum tubes and related apparatus. 
It has also developed the Alexanderson 
high -frequency 
alternator, a 
contrivance ori- 
ginally fathered 
by Fessenden. 

One of the 
principal reasons 
back of the Gen- 
eral -Electric- 
Marconi merger 
was the fact that 
about 18 per 
cent of the Mar- 
coni's capital 
stock WPS owped 
in England. The 
Radio Corpora- 
tionnowacquires 
that stock, along 



with other assets, making the new 
company an all-American concern. 

The Western Electric Company has 
acquired de Forest patents, and has 
many of its own. Thus these two 
concerns and the International Radio- 
telegraph Company, which is a patent- 
holding organization, promise to be 
the three big rivals in the radio field 
very shortly. The Navy Department 
owns the Federal Electric's arc sys- 
tem, in itself a very valuable holding. 

The complicated patent situation 
that grew out of the war is gradually 
sorting itself out. 



How the Navy Operates Its Stations 




The black lines show messages coming from Europe to the Otter Cliffs, Maine, 
receiving station. Messages are relayed over and wires to Washington by 
automatic machines. Washington replies by working the Sayville, New 
Brunswick, or Tuckerton stations through remote control. In this way the 
whole situation is under instantaneous control of the Washington operators 
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A World-Wide Experiment in 
Radio Transmission 

THE eclipse of the sun by the moon 
on May 29, 1919, offered an un- 
usual chance to study the effect of 
daylight and darkness on the inten- 
sity of radio signals. The British 
Association of Science arranged for 
certain stations to transmit and others 
to receive. 

It appears that on the whole trans- 
mission was best just before, or dur- 
ing, the passage of the moon's shadow 
between the receiving station and the 
transmitting station. The moon's 
shadow traveled from South America 
at sunrise to the 
eastern coast of 
Africa at sunset, 
moving with 
enormous speed 
near the ends of 
its path. 

The most 
striking results 
were obtained by 
the French sta- 
tions of Meudon 
and Rousillon, 
near Lyons, 
which could 
hear Ascension 
only while the 
eclipse was in 
progress. 



Cl, 
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Switch from Valve to Crystal 
at Will 

A SIMPLE and efficient method of 
connecting the receiving tuner to 
either a valve or crystal detector 
requires but one switch for the opera- 
tion, enabling a radio experimenter to 
have both types of detector in Eer\'ice, 
using a crystal for general work, and 
keeping the valve for more important 
receiving. 

Ordinarily this idea necessitates the 
use of two or more switches, or, where 
one switch may have been used, 
causes some loss through dead-end 
effects. 

The switch for the proposed circuit 
may be of the ordinary double-pole, 
double-throw type, as shown in the 
diagram. Preferably, though, it is of 




Experimenters possessing both a 
crystal and tube will find this 
circuit a very crnvenient one 

the kind known as a "pole-changer," as 
this may be built on the front of the 
receiving cabinet in a space about an 
inch square. 

The "pole-changer" has two levers, 
connected by an insulating bridge 
carrying the handle. At the rear 
are two contacts, each connected to 
one of the levers. Each lever slides 
over two contacts at the front. These 
can be made of six old-type switch 
points, two small strips of brass, and a 
piece of hard rubber or bakelite (for the 
insulating bridge and handle). 

The whole is then set on the front 
board of the cabinet with all connec- 
tions completed on the rear of the 
board. 

For continuous w^ave receiving on 
the valve, all that is necessary is to 
run a lead from the "aerial" post of the 
tuner to the plate lead — producing the 
well known Chambers circuit. By 
having a small single-pole switch 
placed as close to the plate lead of the 
valve as possible, undamped waves up 
to the full wave-length of the tuner 
may be received when this switch is 
closed. The position of this added 
lead is shown by the dotted line in the 
drawing. 

A cabinet receiving set, equipped 
■with valve and crystal detectors, using 
this circuit makes an ideal receiving 
outfit. Amplifying valves may be 
added, as in other valve circuits, and 
on the crystal side other crystals or a 
potentiometer may be connected. Ra- 
dio experimenters in general may find 
other advantages. — Geo. A, Wolf and 
Charles E. Pearce, 



Learn Wireless 

By Mail in Few Weeks 



CALLS Coming in Steadily for National 
Radio Institute Graduates From All 
Parts of the Country. Four Concerns Guaran- 
tee to Take All Operators We Can Furnish. 

Commercial Radio has arrived and many attractive 
positions are now open in the commercial land radio 
service, merchant marine, railroads, radi5 supply 
factcries, lake and ocean steamship lines, telegraph 
companies and aerial mail service. We are now re- 
ceiving requests frr more National Radio Institute 
graduates than we can furnish. 









■a 









Salaries Up to $350 

a Month 

With our help you can quickly 
qualify for first grade govern- 
ment license and good posi- 
tion paying you approxi- 
mately f 225 a month to start. 
Many of our students secure 
positions before completing 
the course, because it is 
based on actual practice and 
teaches what is needed to 
make a big success of wireless 
work. There are splendid 
opportunities for promotion to 
Radio Mecl:anic, Electrician. 
Government Inspector and 
Radio Encineer, paying as 
high as $^S0 to S400 a month. 
(C ivil Service pays as high as 
$4,800 a year.) No previous 
training or cxpericr.ce is 
necessary to study wireless. 
You can learn wireless the 
National Radio Institute way 
in approximately three months 
by mail, right in your own 
home. 

Get Your Instructions 
From The Nation's 
Capital 

(Our Course Is Endorsed by 
the United States Government 

Officials) 
The National Rar io Institute, 
established in 1914, was the 
first in America to successfully 
teach wireless by mail. It is 
headed by authorities who 
have been closely allied with 
government training of stu- 
dents. The work is under 
direction of J. E. Smith, E.E., 
formerly director of the Radio 
Department, Howard Uni- 
versity, and F. R. Haas, for- 
merly of I he Padio Division of 
Yale University, assisted by a 
competent con s of trained in- 
structors and lecturers. We 
now have hunilreds of stu- 
dents tliroughout the world. 
Our location in the Nation's 
Capital, together witli the 
standing of our officers and 
their wide ac<iu;'intance among 
government officials connected 
with Wireless activities, places 
us in position to give our stu- 
dents the best instructions 
obtainable and to be of the ut- 
most help in as-isting them to 
secure good paying positions. 

Travel If You Want To 

If you wnnt to travel and see 
the world, go to foreign 
countries and increase your 
knowledge of world afTairs, 



wireless offers yoy the chance 
of a lifetime. However, you 
are not obliged to travel but 
may secure a permanent posi- 
tion at one of the many land 
radio offices, railroads, tele- 
graph or steamship companies, 
if preferred. 

Pay As You Learn 

Our plan of payment places a 
wireless education within the 
reach of anyone who desires to 
learn. 

A small payment down on our 
convenient payment plan and 
small following payments en- 
able you to earn the cost of 
your tuition while actually 
learning to be a wireless 
operator. 

Free Instruments To 

Every Student 

In addition to six text books — 
thirty-five special lessons and 
eighteen personal examina- 
tions — we send you, while 
taking our course, a Standard 
.\utomatic Transmitting and 
Receiving set for sending and 
receiving messages. These 
fine instruments are free only 
to National Radio Institute 
students. 

Membership in N. R.I« 

Relay League 

Upon enrollment every stu- 
dent in the National Radio 
Institute is presented with a 
handsome blue and gold pin 
signifying his official member- 
ship in the N. R. I. Relay 
League, with a rapidly grow- 
ing membership throughout 
the world. 

Supplemental Course 
In Radio Telephony 

In addition to our complete 
course in radio telegraphy, 
v.ery student is given our 
c. mpletc course in modern 
radio telephony. This course 
comi>risea ten special lessons 
and ten personal examinations. 
These combined courses en- 
able our students to fill posi- 
tions requiring thorough 
knowledge of both radio 
telegraphy and modern radio 
telephony. 

Send the following coupon to 
day for our FREl*. book con- 
taining all particulars and 
special offer to students 
enrolling now. 



MAIL THIS COUPON TODAY 



National Radio Institute, 

Dept. 178, 14th and U Sts., N. W. 

Washington, D. C. 

Send mc, free of charpe your booltlet, "Wireless The 
Opportunity of Today, witli full particulars regarding 
your famous Home Study Course in Wireless Telegraphy 
and Telephony and your Special FREE INSTRUMENT 
OFFER. 

Name 

Address 

City State 
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No Other Typewriter Can Do This: 

MULTIPLEX HAMMOND'S 

Many styles, many languages 
Two types or I anguage* al ways In the machine 




The II World's 
Most Wonderful 
"Writing Machine" 

Here's a polyglot machine that writes all lan- 
KUagcs from Eskimo Indian to Kata Kana Japan- 
ese and over 365 different type-sets. The type is 
instantly interchangeable — two different lan- 
guages or type sets are always on the machine. 
You "Just turn the knob" — to change language or 



type. 



Hammond 




"Many Typewriters In One" 

Sounds like an Arabian Nights story but the 
machine itself is very practical, very real. It is 
the typewriter President Wilson uses personally — 
the typewriter he took with liim when he visited 
King George. 

Types for all purposes 
and for all languages 
Spaolng to ■ult tize of type 

Perfect alignment 
Al I or* one MULTIPLEX 

The man-cloua INSTANTLY intrrchangeablc tirpe feature 
Is only oriv of tho many mwuiui why tbousands of prominent 
mcD anil wnmcn id all walks of life prefer and peraonaUv use 
the Multiplex. 

Write today fo* FREE BOOKLET 

It will nliow you how. with the Multiploi you can put the 
fores of omphati* into your typotl matter — how you ran 
drive home with strenjrth of accent the fuHnem of your arsu- 
ment — how you can write with the same convincing force 
tliat you'use in apeakinc — an axoluilvo^foatur* of the Multi- 
plex. 

Write your name, sddms and occupation on the ouurgin of 
this pace NOW.and mail to 

HAMMOND TYPEWRITER CO. 

639 East 69th St. New York City 

AUo an ■lumlnumPOFtTABLe Modal. 11 lbs. Full 
capacity. Ask for special yoldcr. 



Popular Science Monthly 



Build Your Own 

PHONOGRAPH 



it's Easy With Our Help 



Get Our FREE 
Blue Print 
OFFER 



Intoreslins work — savtM man}' dollars 
— aives you a fine ntaobino exactly to 
suit your ideals — saves ovor half. Flays 
any reeord. Our rustomers always 
succeed bet-auw our sysiam is simple. 
No specisi ..^kill neooA-tary. We furnisb complete, plain plans 
and diaeruiiis — motors, tone anus, case material, everything 
reuuir<.<i iitid full iiMtriirtioii^. f'harles V. Klanrke. Washina- 
ton, ftays: — Iteceivtxl the outliLi and am well pleased. Built 
one machine for myself atid 
took lui order for one (or SI •r> 
1 have mine done. It has a 
wonderful tone. 

Make None; BoiUiiii! Plioiii>grapl<s 

Atk for our Surc-Firr Plat) 
and Frm Blur Print Offer. 
We have ■Lartcd many 
others. We can start you. 
Iloaflant, easy work. N. .1. 
Adams. Michisan, says: — 
"Just sold my phnnosraph 
win ii I built from your 
plans and parta at D(»rly 
SlOO prolit." 
We are the old tellable 
bouae oriainatora of the 
homo buildiuR idea. 
Oet our proixisition . 
Write today. 

Qwraleon Phonogrspli Co, 

306 Chnnlcen BMl;.. Elkbrl.lnd 



SAVE 
OVER 
HALF 




Know the Electron — You 
Meet It Every Day in Radio 

THE following are some notes on the 
electron taken from a chapter on 
that subject in a newly published book, 
"Realities of Modern Science" (Mac- 
Millan & Co.), by John Mills, a scien- 
tist who has written much on this and 
related highly technical subjects. Radio 
students will do well to read the entire 
book, as it correlates and makes under- 
standable many laws and theories too often 
thought unrelated. Especially is the part 
on the electron worthy of attention. 
Electron theory is entering into an in- 
creased number of phases of radio in 
these times. — Editor. 

IN finding how the matter of the uni- 
verse is composed, scientists have at 
last reached the electron. In terms of 
it they can explain fairly well every- 
thing else, or at least there is promise 
that ultimately everything else will be 
so explained. 

That the electrons are really mere 
specks in this universe of ether we 
realize readily from the statement that 
the radius of an electron is probably 
not larger than 2x10-13 cm. and that of 
a hydrogen atom is about 2x10-8 cm. 
The whole atom is perhaps one hun- 
dred thousand times as large in 
diameter as the electron. In other 
words, the radius of the electron is 
about as large, compared to the radius 
of the atom, as is the radius of our 
earth as compared to the orbit in which 
it travels around the sun. 

In the case of atoms there are two 
ways in which electrons may be ob- 
tained. In the first case we may jar 
electrons loose from the atom. In the 
second case the electron may be thrown 
off by some disturbance having its 
origin in the atom itself. In this 
second case we call the substance 
"radioactive." Of such substances 
radium, discovered in 1897 by Mon- 
sieur and Madame Curie, is the 
best example. Other radioactive sub- 
stances are uranium, thorium, actin- 
ium, and polonium. The atoms of such 
substances appear to be disrupting; 
not that all of them do so at once, but 
that of a bit of such a substance some 
of the atoms are always breaking down 
in this way. In such a breakdown 
electrons are shot out or other changes 
take place, and the result is new ele- 
ments. Radium is believed to be a 
product due to the disintegration of 
uranium, and this may later be found 
true of the other radioactive elements. 

Uranium, which is the heaviest 
known atom, has at least ninety-two 
electrons; that is, it has ninety-two 
electrons exclusive of any that may be 
contained in the nucleus, the con- 
struction of which we are about to 
consider. Between hydrogen, with 
only one electron, and the unstable 
uranium, with its ninety-two, lie all 
the possible elements. If one considers 
that an atom must have a whole num- 
ber of electrons, it will appear that the 
other eighty-four known elements may 
fit in between hydrogen and uranium 
and still leave six yet to be discovered. 

m 




40 Stops from 
lstStreetto40th 

Not a happy life for ordinary 
brake lining. But Garco doesn't 
mind it. Not a bit. For Garco's 
not ordinary. It's good for steen 
thousand stops of that kind — and 
for just as many of those "slow 
downs" from 40 miles to nothing 
in half as many seconds. 

Specially selected asbestos; fine. 
Strong wire; a friction that goes clear 
through. That's Garco. Your dealer 
will tell you more. 

General Asbestos & Rubber Co. 

Charleston, S. C. 
NEW YORK CHICAGO PITTSBURGH 
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NINEMONTHSTOPAY 

Imcediate i " f «njii on ourCt - - 
liberal Easy Monthly Paymant ^-^-^^ 
plan— the H Tr. r.il termaaver ^ 
offered on a \^ t:h srade bicycle. ' 

rACTORY TO RIDER pHcea 
save you money. We make our ' 
bicycles in our own nsw modal \ 
factory and sell direct to you We • 
putrcal quality in them and our | 
bicycjpt: must Batiufy you. j 

44 STYLES* colors, and sizes | 
to rhoose from in oar famous I 
RANGER line. Send for biff, 
beautiful cataloflT. 

fUmmjf p^rawt a a>lvan(-o tho j 
first paymentaiidenerfs't'tjc boys J 
by iiddjobs — paper rojit-n, dt-liv- ' 
ery for stores, etc.. maka tha bicyeloaam 
money to riiooL the email Payments. 

DELIVERED FREE on Approval and SO ^ 
DAYS TRIAL, S<;loct the bicycle yoo want 1 
nn() teriTid that suit you- -cash or easy paymentB* 
TIpCC whet-ls and ij.irts for all hu-y.-lt-a — iit half 
I inta u?.ua\ prices. SEND NO MONEY but writ* 
today for th- \<\a nevr i-.-iuiloi;. pri.-i -* terms. 




MEAD 



CYCLE COMPANY 
Dept BIOS Chicago 




A Uniied Statea Dcpinmeni ol Agr.calmre bal- 
letin aaya; "The best bait oiually is food of a 
kind that (he rata and mice do not gel in the 
Mcinity. The bait should be kept fresh and al- 
tractive and the Iciod changed when necessary." 

Rnugh On Rats'* mixes with any food. It ridt 
premises of pests— quickly, thoroughly, cheaply. 
Get It at drug and general atores. Endin< Rata 
and Mice", our booklet, aent free; WRITE, 
i E. S. WELLS, Chemist Jersey City. N. J. 



LIGHT YOUR HOME 

LIKE day-Cost 1c 

for 5 hours. Pure white GO candle 
power light from common Kerosene. 

SOLAR MANTLE LAMP 

:ipprovtiJ by ifovernment experts. 
Bfai3 iras. easohne or electricity. 
Kntirf^ly new. Every home inter* 
esto.i. AGENTS MAKB MONEY. 
Weeks free trial. Write quick flefl" 
ing plan, tt-rritory and trial offer, 

CO.. 47SoUrBMf..KAiiUflCttr.afti 
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The terms "Negative and Positive 
Electricity" were introduced by Ben- 
jamin Franklin about 1756, long 
before the electron was known, for our 
knowledge of the latter has all de- 
veloped since Roentgen's discovery in 
189.) of X-rays. The reader probably 
knows about X-rays as a means of 
taking pictures of bone or teeth for 
surgical diagnosis. In Franklin's time 
it was known that if a glass rod is 
rubbed with silk it is electrified; that 
is, it acquires the ability to attract 
light particles, as bits of paper or pith 
balls. Two pith balls electrified by 
contact with the rod are found to 
repel each other. On the other hand, 
a rod of sealing-wax that has been 
electrified by rubbing it with cat's fur 
will produce efifects similar to those of 
the glass rod. But there is an impor- 
tant difference. A pith ball charged 
by the glass rod and one charged by 
the sealing-wax will attract each other. 
These phenomena may be summar- 
ized in a simple law, namely, Hke 
electricities repel and unlike attract. 
To the electricity of the glass rod 
Franklin gave the name "positive" 
and to that of the sealing-wax, the 
name "negative." However charges 
of electricity are produced today, we 
still use these names. 

Returning to our consideration of 
the atom, we may now summarize as 
follows: (1) the normal state of an 
atom is uncharged; (2) the atom con- 
sists of a number of electrons, and a 
nucleus which has a positive charge 
just equal to the negative electricity of 
the electrons; (3) the operation of 
charging a body with electricity con- 
sists in causing either an excess or a 
deficiency in the number of electrons 
in the body. 

Commonly Accepted Evidence 

The nucleus attracts the electrons, 
and they are in general very firmly 
held in the atomic radius. But why 
doesn't the attraction that exists be- 
tween the positive nucleus and the 
negative electrons draw them to- 
gether? To this question the scien- 
tist has as yet been unable to obtain 
an entirely satisfactory answer. For 
this and other questions we must await 
either further theories or more experi- 
mental evidence. The statements, 
however, that we have so far made as 
to the nature of the atom are sup- 
ported by experimental evidence and 
are commonly accepted. 

The nucleus we recognize as positive 
electricity; but we mean thereby 
merely that it has an excess of positive 
electricity over any negative which it 
may also include. In fact, there is 
evidence that the nucleus itself con- 
tains some electrons. In the case of 
radioactive substances we find that 
electrons are shot off, and also atoms 
that we recognize to be helium. 
Helium is a light monatomic gas, 
twice as heavy as diatomic hydrogen. 
Its atom consists of a nucleus and two 
electrons. 



Learn Wireless at Home 

The Demand for Wireless Operators Far Exceeds the Supply 

The New York Wireless Institute will make you an operator — ^AT HOME — in your spare 
time — quickly, easily and thoroughly. No previous training or experience required. 
Our Home Study Course has buen prepared by Riidio Experts. Experts able to impart 
t heir i>ractical ami technical knowledge to YOU in an easy to understand way. The graded 
lessons mailed you will prove so fascinating that you will be eager for the next one. The 
instruments furnished free, will make it as easy to learn the Code as it was to learn to 
talk. All you will have to do, is to listen. 



Big Salaries 



Wireless operators receive excellent snlarios rang- 
iiiR from SI 2 S to?2(M)a month and it is only a step- 
pinR stone to better i>osition9. There is practically 
no limit to your earning power. Men who but yes- 
terday were Wireless Operators are now holding 
positions as Radio Engineers, Radio Inspectors, 
Radio Salesmen at salaries up to $5000 a year. 



Travel the World Over 

A Wireless Operator can visit all parts of the 
world and receive fine pay and maintenance 
at the same time. Do you prefer a steady 
position without travel? There are many oppor- 
tunities at the numerous land stations or with 
the Commercinl Wireless or with the Steam- 
ship Companies. 



The Transmitter shown is the celebrate<l Omni- 
graph used by scvernl Departments of the U. S. 
Government and by the leading Universities, Col- 
lei:es. Technical and Telegraph Schools through- 
out the U. S. and Canada. Start the Omnigraph, 
place the phone to your ear and tliis remarkable 
invention will send you Wirele<is Mesisagcs. the 
same as though you were rrcrivinn thf m, through 
the air, from a Wireless Station hundreds of miles 
away. Wh^n you apply for your license, the U S. 
Government will test you with the Omni graph — the 
same motlel Om«fgro />/i as we furnish to our stu- 
dents. AskanyU.S. Radio Inspectorto verify this. 

FREE Post-Graduate Course 
A one month's pnst-f irHduiite fnurse. If you so desire, 
nt one nf tin- l:ir«ct>t XMrclcss SrhiwOs in N. Y, < ity. 
New Yurk— the Wonder f'tty — the larKCst P'>rt in the 
World and the hojidquurtcrs ot every Icudlni; Wlrcleaa 
and Steamship (.onipany. 



FREE Instruments and Text Books 

Wc furnish free to all students, during 
the course, the uondrrfal receiving and send' 
ing set exactly as produced in the illus- 
tration. This set is not loaned, but 
gintn to all students completing the 
Course. 

Easy Payments 

A small payment down will enroll you. Wts will 
make the payments m easy that anyone ambi- 
tious to enter the fustcst growlnn prufeaslon — 
U'irelcss — may do so. 

Send for FREE Booklet 

Without obllpatinir y«u In any way. send for our booklet 
•'Huwtn Hecomcun KxiM-rt U'ireU-sstHMTuUjr"— It Is free. 
Mall the coupon below, or postal or letter — bttt do it todau. 

NEW YORK WIRELESS INSTITUTE 

Dept. 53, 258 Broadway New York City 




This woaderfol Set for lamiitg (be Code fmisbed free witli tv Course 



Hne 



NEW YORK WIRELESS INSTITUTE 
I Dept. 53, 258 BrxMidway.N.Y. City 

I i^end mc free of chnrce. your booklet. "IIow to Become an 
Kxpert Wireless oiwrator." rontalnlntt full particulars ot 
I your (_ ourse, Ineludhm your Free instrument Offer. 



City or Town. 




This book tells yoa when to ase 
Saxophone — eipBly, in quartfttes, 
lo sextettes, or in resrular band ; how 
to tranttpose cello r^irta in orchestra 
and many other thJnga yoa would < 
like to know. 
Vm mmi l«arn to pUy th« ccal* In ofi* h . . 

— rtlowtaixi inK'n b-- pl«yin« p"Dulai •irn. 

doobia your income, ywjr iilruure. and your 

popolarity* Easy to pay by our uay p»yinent pl*a. 

« MAKBS AN IDEAL. PRESENT^ 

8«nd for free f^Mftphone book uid ckUIow of oTery- 
thioe In TrtJo-Tono b»nd »nd orchestra itistrument* 

BUESCHER 5?5l?.^«j:srr"'" 




Marvelou* PI? 17 17 
Book Sent T IXdJUi 



Yon ran now loam ^^•■^■■^^■^^ 

Jajcidormy, ihn «<>ii'Jcrfut art of mo-'nt- 
tnu biTii», anim-iLaJnnn\tiQ fk\n».rtr. l^ axn 
' home, by mail. Ttn- frco book t«lUhow. 
Mount Iri'iihinti. l»is-on»ti' hoinl* 

iiiil (Jen. Huntwra, trAppors. niitiiro 
■s«TH. yon nrrd tnxlilcrmy . Intf rcBtlnw, 
HK-inalinff. hto jyrojifa. Join our nchofil. 
(■,'•,»'(<! stu<1»rri'-i, t^iis^Pua iriTuranterd. 
beiiii fur our tree book wiUiuul dvloy. 

N. W. SCHOOL OF TAXIDERMY' 

J 203 FIw<«"l MI'tg. Omah». N«t>. 




EXPLOSION WHISTLE, 
RELIABILITY 

The autoiat can count on the Ituetl in any emw- 
gency. Ita<lomlnant nolo ronipela Instunt action. 
Adopted as equipment by ovrr 75 manufarturers. 
Easy to liiatali. simple to op«Tale, no maintenance 
cost. c;uaranteecl f<»r 10 years. 

In BlnKle Tone or Chime. Ask your dealer or 
writo us d.rect. 

BUELLMFG. CO.. Coilate Grnn it 30lh, CHIUGO 



lASSPINS'RINGS 

DiRtCT r»o« r«cTO0» to too 

^4H R TfT.W r.ATALOCi WITH «00 OT THE 
LATEST UP-TO-DATE DESIGNS FKU. 

C. K. GROUSE CO. 

12i Bruce Ave- North AUletwro. 9 




Skinderviken Transmitter Button 

crsal for making up Deaf-phoncs, Dctcrti-phoncs. Amplifiers, etc. 
button on the outside of a window and listen to all that is said in- 
Attach it to your Phonograph and transmit music, etc., to distant 
points. The best Transmitter for Local and I-ong Distance 
Telephone Saves 75% Batteries. Super-sensiti\ e. Send me 
$1.00 for one Button with free descriptive booklet and 
circuit diagrams. 

All kind of experimenters' supplies in stock. Recei\ ers, induc- 
tion coils, condensers, etc. Price list on request. Satisfaction 
guaranteed or money back. 

J. SKINDERVIKEN 

Inventor and Sole Distributor 
335 Broadway, New York City, or 154 West Randolph Street, Chicago, Ul. 
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Be An 
Lxpert 

Accountant 

—The Man Who Directs 

Everywhere in business there is need for the man 
who knowB Hillher Accounting. To meet the com- 
petitive conditions that exist today, waste must be 
ehminated. accurate cost Bystoms must be installed, 
economies must be put into effect and the manage- 
ment must have the whole situation charted and 
shown in figures whenever wanted. 

Over 500.000 American concerns today need the 
services of men who can do this. That shows where 
opportunity is. Write today for Information about 
the course in Higher Accounting given by LaSalle 
Extension University. 

Learn Higher Accounting 
By MaU 

The LaSftlle method will train yon by mail ander the di- 
rect Miporvision of William B. Castenholi, A. M.. C. P. A., 
former Comptroller and Instructor, University of illlinoig. 
asiisU'd by a staff of Certified Public Accountants includinfir 
members of the American Institute of Accountants. Analy- 
Bis and Ortranization. and the Principles of Accounting. Au- 
diting. Commercial Ijiw and Scientific Manajrcmcnt all maoo 
dear; and you will be K'ven special prt-paration for the C. P. 
A. examinations. You can now leam at home in your spare 
time while you hold your present position. P»y 'or th« 
course a little each month if you wish. 

LaSalle Students and Graduates 

of our various speeiali^wl dcpartmentB can now bo found 
employed by practically all the larjfi! railroad and commer- 
cial orcanizations in the United States. For instance— 
Pennsylvania R. R. tlOS. American Telegravh & Telephone 
Co. 811, U. S. St,:et Corporations 309, Baltimore & OMo 
Jt. R. 9ie. Chicago & N. W. Ry. 71t, Swift & Co. SOS, 
Standard Oil Co. S90. Armour & Co. SH. 

Over 35.000 new students now enroll annually. The LaSalle 
organization consista of 9S0 p4.'ople. includinn a staflE of 450 
business experts, professional men, text writers, special 
lecture writers, instructors and asaistaQts. 

Free Consulting Service 

As a LaSalle student, you will also be entitled to the free 
use of our Consultlnpr Service which frivcs you the privilege 
of callinfir on our staff of experts in any department at 
any time when you need special help or counsel. LaSallo 
Extension University is a clearing house of business infor 
■nation and through its many highly specialized depart- 
ments is organized and equippenl to render a practical 
and distinct service which cannot bo 
BuppHed by any other inatitutioo of 
similar character. 

Send Coupon 

"We will Bend full particulars, 
^so a free copy of "Ton Years' 
Promotion in One." a book that 
lias been an inspiration to inor." 
thanl»5,000ambitiousmen. n i 
for your copy now. 

'usalIJextension university 

"The Largest BusinejJ Training Snstitutiun in the W arid" 
Dept. 383-H Chicago, lllinoif 

Without cost or obligation on my part, please send me 
partiruiars reirnrding your Home Study Course of Training 
wT Higher Accounting ami your valuable book for ambitioos 
men, " Ten Years' Promotion in One." 



Mame 

Present P««Uion 

Addrcstt 

MM ■ _^ ■ ^ _ 1 men with training are in de- 

I^CTI^ICSI mand. For more than ii quarter 

"w**" a century, this school has 
been training men of ambition and llmlic<l time, for the 
electrical Industries. Condensed course In Electrical 
MM ■ _ ■ CDubles grad- 

Engineering v^w^ora 

nopltlons and promotions. Theoretical and Practical Electric- 
ity. Mathematics, steam and Cii« Kngluca and Mechanical 
Drawing. StudenU construct dynamos. Install wiring and 
teat electrical machinery. Course with diploma complete 

In One Year 

Over 3000 men trained. Thoroughly 
¥ equipped llreproot dormitories, dining 
' hall, laboratories, shops. 

. _ — Free catalog. 28th year "i" iis>i p- 29, 1920. 

■UtS ELECTRICAL SCHOOL IH TUwi a»e.. Wishinjlgn. D. C 





Free Book- 



Bend for this Free US Paio Bo- 
It tedla how you can nam a th 
ough knnwU'.ictt of law m your 
spare time, aa 40.1)00 others aro domE. 
porlunilipB in the pro few on of law. Busi- 
ness today needs law trained men. I- roe 
book Kivos experiences of fuc csmuI law 
trained men. and tellfl how you ran read 
law undiT Kuidanco of t-x- 
Prcsident Taft and 80 othM 
craim iil autboritioii. 

Blackstone Institute 
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The question of how the electrons of 
an atom group themselves under the 
action of their mutually repellent 
forces and the attraction of the 
nucleus is a difficult problem of 
mathematical physics. An interest- 
ing study has been made, however, of 
the manner in which a number of 
similar particles, which repel each 
other, would group themselves in a 
plane, under the action of a centrally 
located source of attraction. 

In this experiment a number of 
small magnetic needles were first 
mounted vertically through small cork 
and thus floated on the surface of a 
vessel of water. Similar poles of the 
needles projected upward through the 
corks. A long magnet was suspended 
vertically above the vessel, so that a 
pole of opposite character to those of 
the needles might act as a center of 
attraction. 

It was discovered that the con- 
figurations into which the floating 
poles grouped themselves depended 
upon their number. Thus three poles 
placed themselves at the corners of an 
equilateral triangle, the center of 
which was just below the attracting 
magnet. Similarly four magnets 
group at the corners of a square 
and five at the vertices of a regular 
pentagon. 

When six magnets enter into the 
configuration, one goes to the center, 
immediately below the pole of the 
large magnet, the other five forming a 
pentagon. With seven and eight, 
similar figures are formed with one 
magnet at the center. With nine 
there are two in the center and seven 
in the outside ring. With ten or 
eleven there is an inner triangle and 
an outer ring of either seven or 
eight. 

The number in the center increases 
until, when the total is fourteen, there 
is a pentagon inside and a ring of nine 
outside. In other words, as the num- 
ber entering into the configuration is 
increased, certain arrangements recur. 
When the number is increased to 
fifteen, there is an outer ring of nine, 
an inside ring of five, and in the center 
of this a single magnet. As the num- 
ber of magnets increases certain con- 
figurations appear more or less period- 
ically, that is to say, at definite in- 
tervals. 

It is reasonable, therefore, to expect, 
as prominent scientists have done, 
that, whatever the positive nucleus of 
the atom may be, atoms differing in 
their compositions by definite num- 
bers of electrons may, in part, have 
similar configurations for their elec- 
trons. 

In so far as the electron con- 
figuration, as well as the number, 
determines the characteristics, such 
atoms should have certain similarities 
in chemical properties. If a list is 
made of atoms in the order of the 
number of electrons they contain, 
those of similar properties might be 
expected to occur periodically in the 
list. 
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Win a $500 

Scholarship 

To encourage schools to make practi- 
cal application of their class work and 
to popularize science, Popular Science 
Monthly will at the end of this school 
year, award lo scholarships of $500 
each to high school students. 

Entrance Date Extended to AprO 1, 1920 

Because so many ambitious students who wish 
to enter this contest did not get their names 
in on February 1, Popular Science Monthly 
has decided to extend the date for entries for 
these scholarships to April 1,1920. 

Conditions 

The following are the conditions for winning 
one of these scholarships: 

1. — These Scholarships are open to Seniors in 
all High Schools and Private Schools in the 
United States. 

2. — Names of Candidates, giving their schocJ 
and their home address, must be mailed to 
Scholarship Committee, Popular Science 
Monthly, 225 West 39th Street, New York 
City, by the principal or headmaster of the 
school on or before April 1, 1920. 

3. — ^The Scholarships will be awarded to the 
candidates passing the best examination on the 
important new scientific inventions and dis- 
coveries which have been outlined in the Popu- 
lar Science Monthly. The examination will 
be given in the candidate's own school during 
the last week in May, 1920. 

4. — The questions will be based on the topics 
in the Teachers' Service Sheets of Popular 
Science Monthly for the months of December, 
1919, to and including June, 1920. These 
Ser\'ice Sheets are furnished free to Science 
teachers. 

5. — The examination papers will be sent to 
the Principal of every school where there are 
pupils to compete. The papers will be sent 
in a sealed envelope which must be opened in 
the presence of the candidates. 

6. — The S5000 will be divided into ten 
Scholarships of §500 each. One Scholarship 
of $500 will be awarded to one student in 
each of the following groups of States: 

New England Group: Maine, New Hamp- 
shire, Vermont, Massachusetts, Rhode Island, 
Connecticut. 

New York Group : New York City and State. 
New Jersey and Pennsylvania Group: New 
Jersey and Pennsylvania. 
Mid-Atlantic Group: Delaware,^ Maryland, 
Virginia, West Virginia, Kentucky, Tennessee. 
South .Atlantic Group : North Carolina, South 
Carolina, Georgia, Alabama, Florida, Porto 
Rico. 

Great Lakes Group: Ohio, Indiana, Michigan. 
Central Group: Illinois, Wisconsin, Minne- 
sota. 

Prairie Group : Iowa, Missouri, Kansas, Ne- 
braska, South Dakota, North Dakota. 
South Central Group: Arkansas, Mississippi, 
Louisiana, Oklahoma, Texas. 
Western Group: Wyoming, Montana, Colo- 
rado, New .Mexico, Idaho, Utah, Arizona, 
Washington, Oregon, Nevada, California, 
Hawaiian Islands. 

7. — The Popular Science Monthly reserves the 
right to publish the answers together with the 
names and photographs of the winners of 
these Scholarships. 

8. — Winners may select any College or Uni- 
versity they wish to attend. 

Asli your principal to send in yoar name te-day 
SCHOLARSHIP COMMnTEE 

Popular Science Monthly 
225 West 39th Street New York 
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. How to Locate Instantly a 
Particular Drill 

AMONG the labor-saving tools in 
jTV my collection is a unique drill- 
case which at any moment locates the 
desired drill, yet when closed will not 
allow the drills to spill. 

I first obtained a steel collar about 
half an inch wide and having an in- 
side diameter of approximately 3 in. 
This was cut from a steel tube having 
a thickness of about 1/16 in. The 
collar was rough, and by means of a 
buffing wheel was soon brought to a 
polished surface. Measuring the out- 
side circumference accurately and 
dividing the result by 20, I used a set 
of protractors, scratched the divi- 
sions, and stenciled the figures, using 
a steel punch and a piece of round 
iron about 2}^ in. in diameter clamped 
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FIG.6 

With this contrivance you can easily 
locate and take out the special drill 
needed for the particular work on hand 

in a vise. The divisions were num- 
bered from 1 to 20 inclusive. (See 
Fig. 1.) 

Next I secured a piece of hardwood 
in. square by 5 in. long, and, 
centering it in the lathe, turned down 
one end for in., so that the collar 
had to be forced or driven on. Then 
I turned the rest of the block down to 
the same outside diameter as the 
collar. 

With the collar end down, I drilled 
a l^-\n. hole about J4 in. deep in the 
center of the bottom of the block. 
Reversing the block, I drilled a hole 
with a No. 9 drill all the way through, 
the hole coming out in the center of 
the Ji-in. hole previously drilled. 
(See Fig. 2.) 

Out of 1/16-in. brass I cut two disks 
(as shown in Figs. 3 and 5). The cut 
shows the size of holes to drill and 
gives the dimensions. The three holes 
of different sizes on the disk in Fig: 3 
should be counter-sunk on the top, and 
the one hole opposite, after being 
tapped, counter-sunk on the bottom. 




smooth! 

TESlAND ITS GUARANTEED 

TO KEEP 
MY FACE SMOOTH FOR life" 



Shumate razors are so good that we guarantee itiem for life. Here's the reason: The 
blade is made from tungsten alloy steel, which takes a keener edge than any other steel can - - 
and holds it. You can use a SHUMATE [or years without honing. The secret of this wonderful 
steel is purs alone, and we guard it jealously. 




Written Guarantee with Each Razor 

Buy a SHUMATE RAZOR and use it, not only a few times, but as long as you titce. 
IE you decide after an exacting trial, that you don't like it. we'll exchange it (or a 
new one without a word. 

Ever recline in a barber's chair and almost go to sleep as you experienced that 
delightful, soothing sensation when his razor swept your (ace clean? And havo 
you said to yourself "I wish I had a razor that would perform like that"? A 
SHUMATE will do it and - - keep on doing it. 

J O Send us $2.00 and the SHUMATE Barber razor will he sent to you 
^ • postpaid. If your beard is extra wiry, we recommend our $3.00 
SHUMATE RAZOR, specially ground for this purpose. In remitting; 
give us your dealer's name, and a chamois lined, rust-proof case will he included 
with your razor. 

SHUMATE RAZOR COMPANY. 808 CHESTNUT ST. ST. LOUIS. U. S. A. 

Established 1884 C.p.city 10.000 Razor. Daily 
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Absolutely Odorless 

I Scinntlfitrully ventilated. ChcmlrnLs dituolvo 
c<>ritvntH---fcill (fcrms. Approved by U. S. 
HealUi Bureau and Iloardi uT llealUi. 
I 30 DAYS FREE TRIAL. 

SaU* Axants Wantad- St.l.-mlid opportunity. 
.1 ti-rritory. \\ riiL- '- " '■' ■ - 

I Comfort Chamlcal Closet Co. 
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NewTaxLawsOpen$10«OOOJobs 

VCorporstlona and lodWidaaU overtaxed thenwdres inI1<1 
1 ions of dollarelmsC remr becaaaeof isnormnee of the new 
ItwB. Our «tud«Dta dIacoTvrvd ■ $i.0O0.00O oTvr-MroMBl br 
on* rorporstlon . Aa a r«au It a tramcndou* opportooltr la olf afM 
to man who will apand a faw hoara lo atady. Salariaa of (S.OOO 
a r«>ar ara ordinary. Cooaoltioff apaclaUata bava aaraad— blvh 
aa il.OOO a waak. Toa can goaUiy — la four own bona doiriw 
apara tima. 

WriteTodayforFrMBookr^.-'Sr.SSiiJ^;,*-^ " 
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■ BECOME A 

Lawyer 




^Study At Hom«. LefnUly trained men win 

^\hmh pofJitKiiis and bipr euccess in buBineaa 
nd puolu'iifu. Greater opportunities now 
hail ever. B<- a leader. Lawyers earn 
$S,0OO to 910.000 Annually 

Wc KOido yon fttrp Iiyfitfl>. You can 
tram at huntt.. durititf nparn time . \Vi> proparo 
you fnr bnri-xaminaliun in tiny atate. Money 
rffuniti'd according tootirlitiarantor Iwind ff 
■hsaatlnHcd. DoRren of Id.. I!, conferred. 
Thoiiaandii of aucoraafiil aliidrntn enrolled, 
bow coat, L-aay temiB. FourttM'ri-voIumc Law 
' Library fri^e if you cnrr.ll m-w. <!••( our valu- 
aola 120-tMttC'- "l-nw <;iiitlf " anil "Kvidooce" 
booka Cm. Sm-I f.T i »irm-Ni>W. ^ 

LsSAIXE EXTENSION UNIVERSITr 

Dept. 3S3-L Chicago. ItL 
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OLD TOWN CANOE CO. 

1993 Mus SL 
OUToin.M>iM.U.S.A. 




Every Stroke Counts 

Laze along in the alder shadows or shoot 
through swift water, an "Old Town Canoe" 
will obey every move of your paddle. Light 
as a bubble, graceful as a swan, but staunch 
as a scow. The "Sponson Model" is the 
safest canoe made — safer than most row 
boats. Write for catalog. 3000 canoes in 
stock. )67 up. At dealer's or factory. 
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Mechanical 
Engineering 




Learn at Home! 

Employers everywhere are 
looking for men with mechani- 
cal ability. Splendid salaries and 
rapid advancement are offered. 

There is an easy, delightful 
way in which you can learn 
right at home in spare time. For 
28 years the International Cor- 
respondence Schools have been 
giving men and women just the 
training they need for success 
in mechanical engineering and 
more than 200 other subjects. 
Hundreds of thousands have 
stepped into good positions 
through I. C. S. help, but never 
were opportunities so great as 
now. 

Let the I. C. S. help you. Choose 
the work you like best in the coupon 
below, then mark and mail it today. 
This doesn't obligate you in the least 
and it will bring you information that 
will start you on a successful career. 
This is your chance. Don't let it slip 
by. Mark and mail this coupon now. 

TEAN OUT HCRC — < — • — 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

BOX 7668, SCRANTON. PA. 
Explain, without obllEatini; me, how I can qualify for the 

position, or in the subject, brfore which I ina.rk X. 
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Into this latter hole I screwed the 
threaded end of an 8/32-by-34-in. 
machine screw, and, turning the disk 
over, headed the end into the counter- 
sunk portion. Then I cut the head of 
the machine screw off, leaving a 
threaded stud about ^ in. long pro- 
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Showing how the drill-case is con- 
structed, and just how it permits you to 
determine where a certain drill is located 



jecting upright from the disk. To 
cut the two slots shown in Fig. 4, I 
drilled a number of holes and filed 
them out. 

I then made a paper disk as shown 
(page 137), the dimensions from the 
center and the size of drills being the 
same as the bottom three holes in 
Fig. 3, and glued to the collar end of 
the block, being careful that the out- 
side circle of large holes exactly 
coincided with the. numbered divi- 
sions on the collar. 

Placing it on a drill-press so as to 
obtain perfectly straight holes, I 
drilled the holes as shown in Fig. 5, 
being careful that the drill always went 
straight in the center of each hole and 
was not influenced by the grain in the 
wood. 

If, however, the wood is of such 
grain that the drills will not run 
straight, paste the paper template on 
a small piece of brass plate and drill 
the holes, afterward using the brass 
template to guide the drills in the 
wooden block. 

I placed a lO-by-5-in. round- 
headed machine screw through the 
center hole in the disk of Fig. 4, 
through the disk of Fig. 3, and down 
through the collar end of the block. 
A plain washer, a lock washer, and a 
nut are applied, and the end of the 
machine screw slightly headed over, 
so that the nut will not come off. 

On the threaded stud of Fig. 3 now 
projecting through the disk of Fig. 4, 1 
placed an 8/32-in. copper washer and 
a little knurled thumb-nut taken from 
the terminal of a dry-cell battery. 
The sliding of the top disk on the other 
disk allowed the three different size 

1S8 




First Prize 



W« Br SCOUT KENNEDY PEIRCE. Tr. 63. Kutu Citr. Mo. 

The judges decidwl tliat Scout Peirce's contest letter 
contained the Bixteen best uses for the Auto-Wheel Coaster. 

His Frtu is tkt aAuto-V(\\ee\ CoasVer ItsdL 

The Other Prizes Were Awsrded fta Foltowa: 
2nd. Tent. Henry Jacoba. 37 Wataina St., Brookim, N. T. 
Srd. Poncho. Frederick M. Folirer, - - - - Basley, S. C, 
4th. Floetwing ilacer. Jaa. O. Pierce, - West Plains, Mo. 
6th Camera, E. B. Koensch, DooleyBldg.. Houston, Tex 
6th. MessKit. W Hayward. 603 Cross St.. Ypnilanti. Mich. 
7th. Flaahliftht, Jas. A. Bishop. Route 12. Knoxville Tenn. 
8th. Knife. Arthur Rick 223 ManposaSt.. Syracuse. N.Y. 
9th. Scout Axe, Joseph Oercnd, Box 7C. S. Kaukauna. Wis. 
10th. Watch. Albert Kchulte. - - Box 3M. HouRhton. Mich, 
nth. 8 Coin Bank. Stuart Demarest, - Roselle Park. N. J. 
12th. ScoDt Compass, Charles E. Brady. - - Glen Ellyn, III. 

There will be several more Auto-Wheel contests this 
year. Watch for the announcements. Get the Auto-Wheel 
Booklet now. Send UH the names of three local coaster 
dealers, mentioning which one handles Auto- Wheel. We'll 
send you a handsome Felt Pennant FREE, and our 
attractive booklet. Ask us about the Auto- Wheel Globs— 
how tu set special Caps for the members. 

BUFFALO SLED COMPANY, 

157 Schenck Street, 
N. TONAWANDA. N. Y. 
la Canada: Pteetoo, Out 




A-10 Wireless 



Manual A-10 



About March 15th wc will have ready for distri- 
bution a new Manual and Catalog of standard radio 
material lllustmtliig and dc^criblnR in detail the 
various Instruments ust'd In connecMon with the 
transmlH»ion and reception of wireletM messages. No 
expense h:is been spurou tu make this Wireless Manual 
cnmplet* and ui)-to-date In every way so as to be of 
assistance not only to the anuilrur, but also- to the 
professional user and experimenter In the most fascln- 
atlni; of all modern arts. 

The size of the Manual will be 4Ji» x 9* and will 
contain approximately ISO pages. 

If Intorested send In your name u-\ ri.ldrci^-i :ind a 
copy will be sent to you aa soon as i-s ir^: 

Manhattan Electrical Supply Company, Inc. 

New Tork, 17 Pirk Place St. LouU. 1106 Pine S*. 

Chicago, 1 14 So. Well* SA. San Francisco. 604 Miuioo St 



Don't Wear 
a Truss 

Brooks' Appliance, the 

modern scientific invention, the 
wonderful new discovery that 
relieves rupt ure, will be sent on 
trial. No obnoxious springs or 
pads. 

Brooks' Rupture Appliance 

Has automallo Air Cushions. Binds nnd draws 
the broken parts together as you would a broken 
limb. No Halves. .No lies. Uiirablc. cheap. Hent 
<in trla! to prove It I'roteeted by U. s. patent^. 
( ataloi; ana measure blanks mailed free. Send 
name antl address today. 

BROOICS APPLIANCE CO., 2S5B Slate St., Manhall, Mick 




MR. C. C. BROOKS 



You Can Save S50. CO 

By rpcovcriiiB your old 
auto lop fiamo youiBelf. 
We roa'ie the«c rccoven to 
fit «U make* snd modelfl of 
can. Aa/ person that oan 
drive a car can pot it on. 
Wo furnish inalraetioni. R.«>f and gu»'tfra mew*!! toKcUwr Wita 
re»rpiirt*in. faateneri. weUa rnoii Uik«. All compUlr, G(»p M 
the nmme y«ar an<l inoa«l number of four car an l we will mend jrea 
i.ar caUlorue with vunplaa mtul quota 70U exact price. 

LIBERTY TOP & TIRE CO.. D«pt. E». CincinnaU. O. 





rutjii- lies 
cash art as- 
■ki^^^^iHi signments, 
f MAGAZINE lessons and 
articles on 
Cartooniniif, Designing, Illus- 
trating, Lettering and Chalk -Talkinf. 
Criiiciscg amateurs' work. Full of in- 
formation for artists and art students, 
or money refunded. 20c a copy, tl a year. 
SenJ Sf NOW, Thrif* ''tamb* Taken 
LOCKWOOD. Editer. Dept. SS4 Kalamazoo. Xidu 
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holes to appear in the slot of the top 
disk. Thus, if I want any drill from 1 
to 20 inclusive, I set the disk so that 
the large hole appears and turn the 
pointer located on the top disk to the 
desired number on the collar. To 
obtain any drill between 21 and 40 
inclusive — as for example No. 36 — I 
subtract 20 from the number, and 
with the middle hole set in the slot 
turn the pointer to No. 16. The 
process for obtaining drills from 41 to 
60 is identical, with the exception of 
using the smallest hole and subtract- 
ing 40. 

The disks may be set so that none 
of the holes will appear and thus will 
be locked. 

The assembled instrument is shown 
in Fig. 6. and the table of drills for a 
given tap may be stenciled on the 
wooden surface of the block. 

It Rivals the Weather Bureau 
in Accuracy 

THIS little instrument is composed 
of a small wooden frame with 
three large darning-needles piercing 
the top bar and having their points 
embedded in the lower part of the 




frame. Around these are twisted three 
spirals of metal foil, fastened at the 
top but free at the bottom. 

At the extremity of each is fastened 
a small square of paper. On one side 
of these is the word "Wet" and on 
the other side "Dry." 

On a dry day the instrument is set 
to read "Dry." When rain is in the 
air the humidity of the atmosphere 
twists the tinfoil and turns the 
squares of paper so that they read 
"Wet."— M. Johnson. 







'{I wonder if he's 
going to be ill" 

REMEMBER— it is a fact that thousands 
J upon thousands of men and women, 
weakened through the stress and strain of 
work and worry, have regained vitality and 
working power by using Sanatogen. 

When Sir Gilbert Parker writes: "Sanatogen is a 
true food-tonic, feeding the nerves and giving fresh 
vigor to the over-worked body and mind," he but 
expresses the conviction of multitudes of others. 

That thousands of physicians have endorsed 
Sanatogen in writing; that many physicians, in- 
cluding famous nerve specialists, use Sanatogen in 
their own families — these facts speak for themselves. 

And thus you may be sure you can find no more 
trustworthy safeguard for your health at such times 
than Sanatogen. 

Sanatogen is sold by good druggists 
everywhere, in three sizes, $1.20 up. 

Awarded Grand Prize at the International Congress of Medicinei 
London, 1913 

Write today for inieresling free booklet to 
THE BAUER CHEMIC.VL CO., Inc. 
115 West 18th Street, New York City 

en 

Endorsed by Pliysidai6diefeld Owet 





Complete Musical Outfits 

On Trial 



YOTJ mny hnvo your choice of instruments nml a comrl<'to masiraj 
outfit for a week's free trial in your own home. Outfit iiipluiles 
ca5H'. niu!^ic rack, nil n;-(N'<!3oric3, inatructioD book, etc, at factor] 
prices. A tremendoas saving. 

Convenient Monthly Payments 

Aftcrtrialretumoutfit at ourpxpenseif vou wish. If youdccjdotobuy 
vou may pay the low <iirct:t prict? in *-miill montlily wnounta, 
Wurhtzer for W years haa meant highest quality. 

Send this Coupon ^ Tho Rudolph Wurlttzer Co. 

We'll (tfn.i y..a tr^e^ nr.<} wlthmit oblifrmtirn Oi* Wur- ^ „ c^"''V-/''""' .. /^u. 

Iiu«r It.u-p«r« liJu»lral. d coC*lui:. Mail th« toui^wi. ''^ ^i- V** f *-^'"=;P'^*^^- Ohio 

„ Th« Rudolph Wu,lltz*r CO. D.pt. 1203 ^^f^' Avo.. Cic^o. L 



WURUIZEP 

r. U. -S- I'M. Utfioe >■ 




Instrumfnt I am 
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MULLINS STEEL BOATS CANT SINK 

Steel compartments for and aft like in a life-boat make 
these boats absolutely safe. Puncture-proof steel hull can't 
leak, waterlog, dr\- out or open at the seams. Never needs 
calking, no boat-house required. Powered with best marine 
motor, having silent under-water exhaust. 

MuUins boats are designed by America's leading naval 
architects and built in the world's largest boat factor^'. 
More than 70,000 in use. 

Write for catalog of ocer 40 models of steel 
and wooden power boats, rowboats and canoes. 

MULLINS BODY CORPORATION 

BOAT DEPARTMENT 

619 FRANKLIN STREET - - . . SALEM, OHIO 



CUNARD 

ANCHOR 

REGULAR SERVICES 

NEW YORK" LIVERPOOL 
NEW YORK " CHERBOURG - SOUTHAMPTON 
N.Y. "PLYMOUTH-HAVRE -SOUTHAMPTON 
N. Y.-' PLYMOUTH CHERBOURC - LIVERPOOL 
NEW YORK - PLYMOUTH -HAVRE -LONOON 
NEW YORK -L'DERRY- GLASGOW 
NEW YORK -MEDITERRANEAN 



Sehedaitt on 
appliculion 




Raise Belgian Hares 

^ J for us. Wonderful ])rofils easily iiiaile 
jKat home. We furnish higli grade stock 
and [)ay you S7 to Sl^.oil a pairand 
^^P^^^ express charges for all you rai^c. 

'Wr 4^^^mp lltastraled rmtaloi mnd contract Frtt 
UNITED FOOD & FUR ASSOCIATION 
329 West 48th St. De>k 4 New York 

WANTED — A Itppmwiitatlve In pvory factory In thp I'nlted 
8tat«8. Popular science Monthly, 225 \\ t-at .TJlh 
street. New Ynrk.. 




Have Cozy Rooms 
For 1 7c a Day 

Now made possible bv tiiii latest Larkiii Factory-if)- 
Family plan. One of tbrec rooms furnished com- 
pletely for only lyc a day. Take two years to pn\. 

800 Beautiful Furnishings 
Await Your Choosing 

Welcome surprises await you in the lar^c amount 
of furnishing you can do at small expense. HiRh 
quality furnishings of tasty and beautiful 
de*ign. on easy terms, at rock- 
U^'ttom prices jurely merit 
> our in%'cstigauon. 

Big Helpful Book 
Now FREE 

rv one f f its IC4 r^'pi^ rt n- 
sely interesting offers 
lomc lover. Write for 




' l-J tains intern 
/,/ for the bom 
/ > our book m 



" THERE'S nONeV IN IT** 

r^^lLEARN TELEGRAPHYi^Sfif 

in^^ZniMORSE ANDWIRELESS-ni.-JZ: 



TEACH YOURSELF 




in half UFual time, nt trifltnc cost, with the wondcrl 
Autnmntlc Trnnsmlttf-r THE OMNIGRAPH. Sciula 
unlimited Mnrpc or ('nntincntal mrsf-'cr';. nt any fpopd. ju-^t .""^ .m expert operator 
would. Adopted by U. S. Go>*l. end leading Unlvervlties, College* and Telegraph 
Schooli. 4 »tyle«. Catalog free. 



"BOW LEGS and KNOCK-KNEES" 
UNSIGHTLY 

SEND FOR BOOKLET SHOWING PHOTOS 
OF MEN WITH AND WITHOUT 

The Perfect Leg Forms 
PERFECT SALES CO,. 1 40 W. Ma^M An.. Dcpt.45, Chicaco. III. 

Keep Tabs on all the new inventions and dis- 
coveriei by •ubicribing to POPULAR SCIENCE 
MONTHLY. 



OMNIGRAPH MFC CO., Dept. H., 39 Cortlandt St., New York. 



o- 



LAMP'Y) 



Popular Science Monthly 

Managing Difficult Electrical 
Installations 

ELECTRICIANS sometimes en- 
counter worrisome problems in 
suiting the whims of their customers. 
A wireman was called upon to wire up 
a room in which 
~l X I the lamps and 

, Tt-- , wires were all in 

place but not 
connected, be- 
cause no elec- 
trician had been 
able to satisfy 
the customer's 
desire to have 
two lamps on 
each of two cir- 
cuita fed 
through single- 
pole switches 
from a three- 
wire service, 
with no more 
than two wires 
at any part of 
the room except at the entrance. The 
wireman finally evolved the scheme 
shown in Fig. 1. 

Another man had four lamps in his 
stairway, located one at each of the 
four landings, 

r-O-f^ 



5P 
SWITCH t 



■f 5P 
SWITCH 



TO SCRVICt 

Fig. 1 shows how two 
lamps were wired cn 
each of two circuits 



-O- 3 
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S P. D T. 
SWITCH 



D.RD.T. 

sw/iTCHca 



SBOiT 
SWITCH 



MAIN Switch 



SERVICE 



Fig. 2. How four lamps 
were extinguished from 
each of four flocrs 



which he 
wanted con- 
nected so that 
all of the lamps 
could be lighted 
or extinguished 
from any one of 
the switches 
located one at 
each of the four 
floors. How 
the electrician 
connected them 
is shown in Fig. 
2. These are 
only two ex- 
amples of the 
sort of thing 
electricians are 
up against 
every day. 

Therefore a man who follows this trade 
should have the faculty of resource- 
fulness. — Frank Gillooly. 



How to Use the Furnace for 
Cooking 

MEALS are usually cooked in the 
kitchen range, and the furnace is 
used for heating; but by the following 
method it is possible to cook a great 
part of a dinner without any help 
from the kitchen fire, thus saving fuel 
and lightening the coal bill, or the 
gas bill, if your range is fed by gas. 

A sheet-iron box, made to fit the 
opening of the furnace door, will 
utilize the space upon the hearth that 
would otherwise go to waste. 

The back of this oven should pro- 
ject a few inches over the inner edge 
of the hearth, so as to receive the full 
benefit of the heat. As can be seen 
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Your Wireless Outfit 

Have You Kept Pace With the Times? 

Are you still operating the old style non-sen- 
sitive, poorly designed receivinK apparatus ? 
Or are you equipped with one of the new com- 
plete Gilbert Radio Outfits designed by an ex- 
pert who was a Radio Officer in the U. S. Army 
during the war. 

Gilbert Radio Outfits are complete in every 
respect for transmitting, receiving, or both. 
The Loose Coupler used in the receiving sets 
is not the old obsolete type that pulls out of 
the box, but the new enclosed panel type — a 
highly sensitive instrument designed particu- 
larly to minimize distribution capacity and to 
eliminate "dead end losses." It is a very com- 
pact instrument in a quartered loalc cabinet, 
and is included in all Gilbert Radio Receiving 
Outfits. These outfits can be purchased com- 
plete or each part separately. Our new Radio 
catalog No. 50 describes each one in detail. 
Write for it today. 

The A. C. Gilbert Company 

310 BUtchley Ave. New Haven. Conn. 

In CiamU: Th« A. 0. Gilb«rt-Menziee Co., Umlt«d, Toronto 




No. 4007 
Rcceivlnii Set 




CASV 
Payments 

Nine niuntha 
to pay if de- 
alred — at a 
email advance 
oyer our upo- 
cta] caahpriceB. 



rf^nts Wanted 

In every ntfitfhborhood to ride and 
exhibit a sample RANGER bicycle 
furnished by us. Choice uf 44 atylesp 
colors and eizea In the famous Rangar 
"ino. Mead Kider Airenta mako bijt 
money in Bp.ire time hours — after 
Bchonl or Work. 

. Days Free Trial 

la nllowedon evvry UANUER 
,bieyclo. We prepay f r.'iKht 
charKcs, if not iil.-iised 
^ tho tri.iicost3 you nmhiriK 

Factory-To-Rider 

I Bell bicycles iiiacii- iii our own 
.„ factories DIRECT TO THE 
RIDER— t£ivi nil you a auparlor 

product at (rreutly rt-ductd 
cost. Savo time, money and 
trouble by dealing direct 
with our great Factory or- 
Kanization. Satisfaction in 
every d*'t!iil guaranteed or 
rnrmfy iiromptly refunded. 

TIRES 'w'hTe-i",: 

parts and supplies at half 
usual prices arc also fully 
described wnd illu,*trated in 
the biK free Kanj^-er.'CatalOff. 
SEND NO MONEY, but 
write us today for factory 
Drieea Itb- ral n^rms and if 
desired Kid.^r Atrtnts i'lan. 

V^cle Company 

Depr B109 Chicaso 



MEAD &t 



35 Miles 

|ier hour Is 
Record of 



f 



Boys. BuM This Car. Ihis nirty little cat 
drlvcrii tiy tcnaolliie mt.U.r, lan lie buill liy 
nv boy. Tarts are fumlKhcl tiy us 
S<'nd 26c for 
i)f I'OrU 



utid are ' 




SEXUAL 
KNOWLEDGE 

By WINFIELD SCOTT HALUM.D.,Pb.D. 
SEX FACTS MADE PLAIN 
Whatcvery ynung man and 

Every young woman should know 
What every young husband and 

Every young wife should know 
What every parent should know 
Cloth biodin;— 320 pa^es— muy illasIriliNt 

wrmpi>er' TabU o/ conlrnl*. A- rommrnrtations, on rtifuett. 

AMERICAN PUB. CO., 317 Wiulsii Bld(., Philadelphia 




from the illustration, the bottom of 
the oven is raised slightly above the 
hearth, which permits the heat to cir- 
culate beneath the under side. Slides 
should also be so arranged that a grilled 




By setting the tray in the mouth of the 
furnace you can use the heat for cooking 

shelf can be admitted, thus utilizing 
both the upper and the lower parts. 
Handles should be attached on either 
side to assist in removing the oven 
when warm. 



Save Money By Using This 
Tire ,Code 

Here is a "code" for motorists which, 
if closely followed, will save many 
dollars annually in tire expenses: 

Keep your tires properly inflated 
at all times. 

Be sure to repair the little cuts regu- 
larly. 

Prevent blowouts by avoiding severe 
jolts and by maintaining full pressure. 

Have the mud boils cleaned out and 
repaired at once. 

Be careful when inserting tubes. 

Avoid sudden stops, quick starts 
and skidding. 

Keep the front wheels in alinement. 

Use talc in the casing, but don't 
use too much. 

Avoid ruts and save the side walls. 

Don't drive in car tracks. 

Apply chains properly and use them 
only when necessary. 

Avoid sharp obstructions. 

Remove grease, oil and acids from 
your tires at once by using a cloth 
moistened in gasoline. 

Examine clincher rims occasionally 
for irregularities and rust. 

Prevent damage from rust by using 
graphite. 

Carry spare tubes in a bag. 

Keep the spare tires covered. 

Be sure that there is nothing on the 
machine that scrapes the tires as they 
revolve. 

Be constantly on the lookout for 
defects — then you will eliminate most 
of your tire trouble. 
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HIGH SCHOOL 
COURSE IN I 
TWO YEABSl 



you ABE BADLY if you lack 
HANDICAPPED ^^f^^lf. 

You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can't hope to succeed in 
ths face of this handicap. But you 
can remove it. Let the American 
School help you. 

nr youBSELF for a 

BIfi FUTURE ^-b%%^- 

prepared by some of America's leading pro- 
fessors, will broaden your mind, and make 
you keen, alert and capable. It is complete, 
simplified and up-to-date. It covers all sub- 
j ects Riven in a resident school and meets all 
requirements of a High School traininf?. 
From the first lesson to the last you are 
carefully examined and coached. 

USE SPABE TINE ONLY 

Most people idle away fifty hours a week. 
Probably you do. Use only one-fifth of your 
wasted hours for study and you can remove 
your present handicap within two years. You 
will enjoy the lessons and the knowledge 
you will gain will well repay the time spent 
in study. 

you RUN NO 

So that you may see for 
yourself how thorough and 
complete our training is, 
we mvite you to take ten lessons in the High 
School Course— or any course of specialized 
training in the coupon below— before decid- 
ing whether you wish to continue. If you 
are not then satisfied, we will refund your 
money in full We absolutely guarantee 
mtttsfaction. On that basis you owe it to 
yourself to make the test. 

Check and mail the coupon NOW for full 
particulars and Free Bulletin. 



RISK 




ANEBICAN SCHOOL 

or couispoHMHa 

De|>t. H-753 Chicaso. lUinoU 



nil ■ 



TBAININC.-THf KKY TO SUCCESS 



Explain how I can qualify 
for the position checked. 



, . Hlgb-Scliool Graduate 
, . Electrical Knglneer 
, . Elec. Light & Power Supt. 
, .Hydroelectric Knglneer 

.Telephone Endneer 

.Telegraph Engineer 

. Wireless Operator 

.Architect 

.Building Contractor 

.CIvU Engineer 

. structural Engineer 

.Mechanical Engineer 

.Shop Superintendent 

.Steam Knglneer 

. Draftsman and Designer 



. . . Lawyer 

. . .Duslneas Manaser 

. . .Certlfled Pub. Accountant 

. . .Accountant and Auditor 

. . .Bookkeeper 

. . .Stenographer 

. . .Fire Insurance Expert 

. . .Sanitary Engineer 

. . . Master Tlumber 

. . .Heating & \'ent. Engineer 

. . .Automobile Engineer 

. , . Automobile Repairman 

. . .Airplane Mechanic 

. . . (icneral Education Cotirse 

. . . Common school BraucbeS 



Name. 



Popular Science Monthly 



Bi$ Pay 



IN FASCINATING NEW 

RAILROAD JOBS 

I .-iir-i liMT.n- ,1, ■.[>aro titiKt to fill a t»ia-nny !;i- in^- 
tiii.- .1 >!, r. >ii;ri.il 1 i.^iiui^r. 'I he (ieotand isan.mir,,: .Iml v 
[\it m.'fi ■ I djUhII. ^iipvrvbw and tiinitiiain niKini' ■^y- 
l.-ru-' ii'ni ■ t Jut mfi'ty duvto^ on niilroiMls fvcrywlK-f. 
t^t - <' iy cm!<l')>'iuoafc: SDod mtarim riuhl front ilic Htm i . 



S25D0 TO $5000 A YEAR 



SIGNAL 
ENGINEERING 




IJualiry for one ot_lbi-» jotot 
B<irn biic money I Enjoy vvrry 
miniit«of your wi'rk! S*nd !i><i«v 
for fr«rc tnforTnntion nbciul YOtUi 
fr<-Bt oiipoilumiy na a Sinui.! 
ElngtnixT. 

Writ* for ValuabI* 
FREE BOOK 

Jaxt write a [mnt-cvd ot a lettrr 
NOW and ask «■ to fccnd you our 
hanfUnmo new book-64 paiCM, 
fully illyatralcd. tclltnv all about 
thia wonilrrf ul rrnfm-tion anU th« 
btir pay jntm iiwaitintf you. .,Fit>d 
out how yirtj run ijuK-klv qualify in 
viiur spare lipin*. This anftil bt>ok 
la ahKolutrty I' KRE! Write (ur it 
lit onct'. A.icirc«H 

DEPflRIMENT OF SIGNALING 

Dept. '9203. XSIO Wtlton Ave, 
CHtCAGO. ILL. 



Finger Print 

Detectives Wanted 




MEN are wanted by the govern- 
ment, police departments, corpo 
rations, banks, institutions and 
individuals — these men must be trained 
Finger Print Men — men who have made 
this work a profession. 

Big SalariBs 

and big rewards go to these experts be- 
cause they solve mysteries that baffle the 
most experienced ordinary detectives. 
The finger print clew is one that cannot 
fail because no two people in the whole 
world make the same mark. 

You Can Succeed 

in mastering this fascinating, big money- 
making profession by studying in your 
spare time at home. Common school 
education is all you need. A brilliant 
career is before you. Finger Print experts 
travel everywhere, see the country, live 

in the best hotels and have all expenses paid. 
There is a cryini; need for such men right now. 
This profession ts not crowded. Get started at 
once — -right now — and be one of the big men in 
the field. Get our free book today. 

Mail the Coupon 
Right NOWI 

Fill in this coupon and mail it right now. This 
may be the big opportunity of your life, so don't 
waste another minute. When you send the 
coupon wc will send you our 

Free Finger Print Book 

Tells you all about finger printn — the big oppor- 
tunities in this profession, and everything you 
want to know 'about it. Send the coupon now. 

University of Applied Science 

Dosk 9203. 1772 WiUon Ave., Chicaco ■ 

I 

Please send me Free Book on Finger Prints and - 
full information about your course of study. " 



Name. 



Address 

Att OecupatUm. 



This Boat Pump Bails when 
the Boat Is in Motion 

INSTEAD of bailing out the boat 
before starting, why not install a 
simple bilge-pump which will empty 
the water when the boat is under way? 
It acts when the hull is moving at five 
miles an hour or more, and needs no 




■ PACK INC, 




-* DlOHCTlON Of -tGAVlIt. 

Get rid of that tin-can bailing habit 
by installing this automatic boat- 
pump in your launch; it never fails 

attention other than to close it before 
the boat stops. 

Bore a hole in the keel, and thread 
in an elbow as shown, directing the 
horizontal opening toward the stern. 
You can render the seams water-tight 
with a flange bolted to the inside of the 
keel-piece. Fit a plug with a turning 
handle, and the deed is done. 

After the boat is in motion unscrew 
the plug, and the water in the bilge 
will be drawn out, due to action similar 
to that in a siphon. Then dose it 
again with the plug before stopping. 
This is simple and will never 
fail. — Windsor Crowell. 

An Extension Clamp for the 
Amateur Carpenter 

AN extension clamp is desired by 
. every home carpenter, but he has 
been prevented from buying it on 
account of its high cost. 

One is easily made, however, from a 
broken C clamp. With this, all that 




'WOOD SCREWS 



HARD WOCD 



Constructing the extension clamp 
shown here will save you buying 
the expensive manufactured article 

is needed are two pieces of hardwood, 
two ^fj-in. bolts, two head screws, 
and a piece of metal strap. By follow- 
ing the accompanying illustration the 
clamp can be made in a very short 
time and will give good service for 
years. 

Dimensions canno^; be given, since 
the clamps come in assorted sizes; but 
they are unnecessary, for the clamp 
itself can be used and the rest of 
the contrivance may be made in pro- 
portion. — 0. J. Thielhart. 

U2 . 




New Pleasures 
In Boating 

With a Locku ood - Ash 
Row Boat Engine new boat- 
ing pleasures are in store 
for you. 

On your vacation, camp- 
ing, tishiii^, picnicking or 
hunting, you can 
explore new t.elds. 
1 Vou ran glide 
tlirouyli tlic nar- 
rows, a( ross the 
riffles, over the shal- 
lows. 

Young and old can 
enjoy this practical, 
economical sport. 

Aak for the Uickwf)nd-A6b 
iiouhlet; leurn about 
the :iu-<lfiy trial pliui. 

LOCKWOOD-ASH 
MOTOR CO. 
2013 Jsckioo St. 
Jackson, Mich. 

(85) 




^Send for This Book 
of Model Aeroplanes J 

Te\\s how you can build and fly accurate, reduced- 
scale Models of real Aeroplanes: DEHAVILLAND 
Hatilo Plune, NC-4 and others. You can build i 
easily. Send \^^r In stamps NOW and get 1 
4iy-pa(;e luxik. Plann for Model 
Aerophines— NC-4. 50e: DE 
II-VVILL.XNI) Tlfittle Plane, fur- 
tlss Mfliinrv Tnictor. Blerlot 
Mnnoplnne. N'Uniport Monoplane. 
Taul>e Mr)nopIane. 35c earh; CecU 
Peoll fhampton Racer, S/ic. 
Srnd for riant or Book Today. 

!DEAL AEROPLANE 
& SUPPLY COMPANY 

Modd Aeroplanes 

Since 101 1 
. Cor Houston mnd Wootter Sts. 
^ New Vork 





fitted to your .22 rifle. It deadenB the 
report noise and steadies your aim. Di- 
rect from Dealer or Factory. $5.00. 

Send ff^in stamps for book of interest in r 
shootinn experiences with MaximSilencer. 

MAXIM SILENCER COMPANY 
91 Homestead Ave., Hartford* Conn. 




Make Your Bike a 

Motorcycle 



St*' irAV'^Siyw' 



Tie Shaw Attachment Fits Uny Bicycle . 

Makes your old bike a dependable, easy-run- I 
ninK. liffht weiBrhtpowermachino. Compact, I 
Easy to attach. No special toola or knowlepenecea- 1 
sary. Battery or tnagrieto. Thousands in uao in [ 
U.S. and foreign countries. Wonderful hill cILober. I 
FREE BOOK — Wnt« for prices, terms, etc, also I 
, — ^ aoout Shaw motor* I 
jg^* '^3f bicycle, a , completely I 
~ jf ■ m^^m CQaipped power I 

bike at a big | 
saving. 



SHAW 
Mfg. Co. I 

D«pt.334. 
Salnburg, ttn, | 



SIMPLE WIRELESS TEliPHONES AND HOW TO MAKE 
THEM. \n elpment.ll book on the principles, eonstnio- 
lion iin*! use ot an ore «yst4'm of wireless telephony. Prlcfl, 
25 cents postpaid. Book nepartment. Popular Science 
Monthly, 225 West 3Bth street. New York City. 
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To Prevent 

Infection 

New-Skin is a genuine 
antiseptic. 

It has the power of 
destroying germs of 
infection. 

This is demonstrated 
by scientific tests. 

Use New-Skin prompt- 
ly, as directed. 

"Never Neglect a Break in the Skin" 
NEW-SKIN COMPANY NEW YORK 



If You Have a Bicycle You 
Can Have a Motor-Cycle 

Put a STEFFEY ATTACHMENT on 
your bicycle. Easy to attacli. Coat* 
but little. Converts it into a reliable 
motor Krycle. Send stamp for cirs. 

STEFFEY MFG. CO, DeptS, S025 Brown SI., Phila., Pa. 
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Be a Jazz Music Master 

Yrs. you can. v\vi\ if j.^i 
hftvc ncvor louclu'd n phitiu 

IHLS inTfc(i(fi n method n 
iiiMlnirilun whlrli will enable 
you In play all the populiir 
^ «ont! hltw i>rrfertly by eiir. 

. , ^.jSlC All you need to know is how 

' V ''^ ..flTfS I ^' " niethod 

■/ t^^l ^ —only 20 lessons, whlrli you 

1 WO' ^^^A citn niiuvlerit. alitilewhU*— 

' r" (i"^ ^^^^ will enable ynu to traiisf.imi 

the tune whtch Is ninnlriK 
"'^^^ through your head into ac 

tuni JAZZY music on tnc 
piano. All by ear. 

It U Easy to Learn 
Many ma-sie*^ of Jaw and 
RjiKlinie musJr don't know 
a nolo, lie a Musu- M:i.-^t« r 
your.self. it Is easy— the 
lessons interesting and .-^Itii- 
ple — no teflUni-s dlne-dori'-: 
tirtlly practice, wltri Ibe (/(/. 
rt'. 7nl. until yuu thinlv vou 
will K<t crazy — not at all — 
Just I'O brief, enteruilninc 
lessons and vou havea mu.'^l- 
cal ability at which your 
friends will marvel, ^ (,u 
simply play by ear. 
Hum thoTune.PUylt by Far 

Heiir a new nopuliir wns 
hit, hum the tune, pliiv it 
yourself. All by ear. Ju>-i 
Ihink how many dull hnnrM 
this easily aeiiulred ability 
will make bapDy.bow manv 
friends ynu win rnalie happy. 
Mv,.Miiv'^.. ^"^^ popular you will be 

II (.11 JA//, the newest sontr succeaa of Broadw.'iy 
after heariiiR it. All fb.nr by ear. "i«au«.ij 

frw i;,«.kif-V,"*iS- Master" and t.njoy life. R«n<l f..r .,..r 

NIAGARA SCHOOL OF MUSIC. Nl-„r« Fall.. N Y 
— ■ -g- MAIL THIS TODAY-'-.Ji - . -- 

n ^*.'V".'.4il''^j!'"" •** '""i pI«*M> raall to atldrvM bclnw. v.,iir 
B<Mkk.t. ■•Ttie NUjtura Mothod." 

Name 

Street . 

City Htato .*.'.'.*.*.*... W 



by 

MAIL 



This Ice-Water Tank Really 
Keeps Cold 

AFTER July 1st the ice-water tank 
will become even more popular 
than it has been heretofore. There are 
many contrivances of this sort on the 



yriN COVER 



■TANK COCK 




The water tank is entirely sur- 
rounded by cracked ice, practically 
setting the water in a bed of ice 

market, but the one illustrated is 
easily made, even by those with little 
knowledge of tools, and it will do its 
work efficiently. 

Two tin boxes are fitted one inside 
of the other, the ice being broken up 
and placed between them. A simple 
water trap valve controls the water 
level, which may be adjusted to any 
height desired, while a petcock in 
the bottom allows the water to be 
drained off after it has melted from 
the ice. 

The tank can be made to look very 
clean and neat with a coating of white 
enamel and will repay its slight cost 
by keeping you cool and comfort- 
able. — Robert Schmitt. 

A Handle Ladle Made from 
a Bell-Gong 

An excellent solder ladle can be 
x \ made from an old bell-gong, a 
strip of brass, and a handle. 

A is the gong, taken from an old 
electric bell. B is a strip of brass 




Make your own soldering 
ladle from an old bell-gong, 
a strip of brass, and a handle 

fastened to the gong with a small bolt, 
E. The dent D is made in the gong 
with a pair of pliers, so that the molten 
solder can be poured to a given 
place. — Febron Himes. 
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let Into Thii 
New Pay 



Trained Traffic Experts 
Earn $2500 to $10,000 
a Year and More 

Do you want to set into a field of work that is 
tincrowdcd — where the job will seek you instead 
ol you looking for it? Do you want to earn ?2.500 
to $10,000 or more a year? Do you want a position 
of prestige and independence? Do you want to be one 
of the biggest — one of the most important men of 
your company? Of course you dol Then train for 
traffic work — be a traffic expert. 

Transportation today is the country's second 
largest industry. Hour billions of dollars are annually 
spent in freight charges. Yet perhaps eight of every 
ten shippers are losing money. And why? Just 
this; few of the men now in traffic work actually 
*>ioai how to route, classify and pack freight to get 
the cheapest rates. Millions of dollars are being 
wasted in this way. 100.000 more competent, well- 
trained traffic men are needed to stop these losses. 
Be one of these experts and you won't have to look 
for a job. The job will look for you. Vou may 
almost set your own salary'! 

Thousands of Jobs Open — 
Train for One in Spare Time 

Right now opportunities are unlimited. The great 
boom in both foreign and domestic trade are crowding 
the railroads and the Merchant Marine to their 
carrying capacity. Thousands of men trained in 
traffic work, are wanted to direct this great flow of 
trade. Railroads, shippers, and sliipowners are 
literally begging for men. You don't have to quit 
your job to qualify for one of those splendid positions. 
Just as we have already trained thousands of others 
so can we train you — right in your own home, in 
your spare time. Traffic men of national reputation, 
the recognized leaders of the field, will tell you all 
the secrets of Interstate Commerce. The training 
is thorough, yet easy and interesting. The cost is 
but a few cents a day. Get in now! A splendid 
future and a quick success at a big pay job awaits 
you I 

Write for FREE Book 

Let us send you "Opportunities and Require- 
ments for rraftic Work." It is a remarkable book 
that explains in detail this great system of training. 
It shows how men must be trained in traffic work. 
It tells all about this wonderful organization of 
expert traffic men who include such men as T. Albert 
Gantt, Traffic Manager. Corn Products Refining 
Company; William Scott Cowie, .American Freight 
Board Committee; Samuel O. l.utz, V'ice-President,- 
Chicago & Alton Railroad, and nearly .700 others of 
equal prominence. They have banded toyether to 
correct the big mistakes made daily in shipping 
freight, that arc wasting millions of dollars every 
year. They arc giving their time to train men to 
right this condition. Y'ou will learn how the .\. C. A. 
.Advisory Traffic Council renders an indispensable 
service to the successful traffic men. Get this great. 

new free book now. It will open your eyes to the 

splendid opportunities in this fascinating new pro- 
fession. Mail the coupon, or send a letter now to 
the 

American Commerce Association 
DeptT143, 4043_Drcxel Blvd. 
Chicago, niinois 

AMERICAN COMMER^ir!\SSOc7ATrON,~' 
DeptTM.I, 404.1 Drexcl Boulevard, 
Chicago, Illinois. 
Please send me. without obligation on my part, 
your free book, "Opportunities and Requirements 
for Traffic Work." Also tell me how I can qualify 
as a traffic expert. 



Name 

Address 

Age Occupation. 



Popular Science Monthly 




ie$ not a ^ueMlon <^ haotm or ibtntlh, U's kmaint Ikxc Io 
ho*. If you Am'l krmc koa, timttt t^hlakfa btaltnt. 



Who wants these 
boxing lessons? 

You rea<i the Popular Science Monthly partly 
for entertainment, but principally because you want 
to improve your knowledge and develop your abilities. 
You are quite right in thinking that any such effort is 
a step in the right direction. But isn't tlicrc one form 
of self development in which you are deficient? 

Suppose, for instance, someone should attack 
you. Would you have the knowledge and. ability 
to protect yourself. 

Or if someone should use improper language in 
the presence of your mother or sweetheart, could 
you teach him a lesson. 

Or if someone says. "Let's put on the gloves"; can 
you do it and really take care of yourself? 

Wouldn't you like to Vnaw boxing and ncll-detensc—not 
only for ihe exercise, but because It will enable you to hold 
your own if called upon? 

There Is an cany simple way for you to learn. >Iarshall 
Stillman h.'us <leveloped what ho calla his "Shortcut courijo, 
a unifiuc iirlglniil methoil ot tejichlng boxing and self- 
defense He bculns wUh the things you know, such as 
holding out vour hand for a coin, the lircast stroke In 
swimming, etc. He shows you fnira this .simple beginning 
how to strike corrccl blows, guard, feint, etc. 

Protesa-ir Mike Donovan, boxing Instructor of the New 
York Aihlellc < lub. not only endorsed the Marshal Mill- 
man methml, but went so far .is to collaborate In ine 
nreparatlcin ot the course, .'itudeots frirm all over Ihe 
world have taken this course, and within one week some 
have outboxcd older and stronger opponents. 

The price of this "Home study" Kdltlon Is onlv ih. 
This Ls a special introductory price tor a short time only, 
the regular price being SIO.OO. We Inclmle liistruollon In 
BhaduS- boxing. Jlu Jltsu and wrestling holds, defense 
against violent attacks, and Professor Mike Donovan a ImkiK 
on boxing— all without extra charge until further notice. 

Frankly now. you don't believe we can teach you boxing 
by mall, do you? All right, we will mall the complete 
course in approval. At the end of .1 days' examination, you 
can clthjr return It or send S5 In comi>lete payment w e 
take all the risk. Send c inixm below, to the Marshall 
BtUlman Aasoclatlon. 461 Fourth Ave. Suite 1--3 New \orK. 

Free Trial Coupon 



Marshall .Stillman Association „ .„ ^ 

Sultti V 3. No. 461 Fourth Avenue, New York 

You oiay send iiie on .'»-dtty approval your complete 
"Shortcut " Method of Teaching Boxing. I agree to either 
pay »5 or return it la S days. Include extra Instruction 
fisted above. 



NAME 

ADDI.ES3 




One Dozen stji;^-;ur w?,oi 



dn?v. 



All wool inpdiutn wi-iaUt i^ox packod in neat box. 
Sold «f iwrri ic Kacriiico 
by iiianuf ftpt u rt*r . 

Now Per Pair, 
Aatoundins value - never ■not her b» renin 
Like thi *. Fine e«tra lo:ig i-oni(ortaliI»- 
mule l»rze and roomy like the »ox Uiu'li^ 
Sam siipnlioil to uur boys duriDc tbo war. 
Two siylca. plain or ©l«tic top. W ool box 
»re healthier — thafa why Ihe army uaca 
them. Prices now slaRbetl Io th« limit. 
Positively not secrnida, Uocular sellinK price 51.00 in aiiy store 
— a ricar aaviriK o( 5Hc, a pair for you. SatisfactioD Kusraii- 
teed ot money refunded. Now is tho tamO. Order quick. 

Dozen Pair Sent Free 

(For Eianiinaliou — no coIlMition charses) — no postose.no 
delivery eharEea. Pay only when ntialiL-d tlua is a mar%-cl- 
ous t>aiKain> Don't he deceived into buyins cheaper hooe of 
inferior quality at a lower price. 

SEND NO MONEY 

Juat nikil your uamo and addrww and st«t« siso. 8ox will 
Ije mailed at once. olTer only Kood in U. H. Write today. 
Color — natnral Kray only. If no preference of style ia ■tated 
we wiU send plain top. 

Order Now--At Once— Our Risk! 

(Jet twol\'0 pair. \\ ill keen you comfortable for a lomt 
while — and you can't got any more at this low figure after 
these are gone. .Smallest order we can fill is nx pair. 
You pay iwatman S2.75. For twelve pair you pay only $5. 

It will cost you nothing to be convinced. .Satiafaction 
Kuarantee<l or money refunded. Order now. Mention Bite, 
Addruan Dept. 903. 

Hf/treneea: Dun or IiratUtr«et 
XiKCU UDOQ IISOO Michigan At. 
DAVn Dept. 903, CHICAGO, ILL. 



Attach a Screw-Eye to Your 
Key-Ring 

DID you know that the ordinary 
screw-eye used by carpenters for 
fastening hooks, etc., is an excellent 
substitute for 
the corkscrew? 

The wr i t e r 
adopted this in- 
genious scheme a 
number of years 
ago, and since 
that time has 
never been with- 
out one. It is 
invaluable as an 
emergency cork- 
screw, as well as 
a first id in other 
mechanical 
ways. — R. Gill. 




The ordinary screw- 
eye makes an excel- 
lent substitute 
for the corkscrew 



How to Eliminate Sparking 
at the Brushes 

SPARKING at the brushes in the 
operation of electrical machinery, 
especially D.C. machines, is a very com- 
mon trouble. Faulty design or construc- 
tion, and perhaps errors in assembling, 
are some of the causes; but the major- 
ity of cases may be classed as operat- 
ing faults. 

Of the purely electrical causes, the 
most common is the wrong position 
of the brushes. This may be due to 
the brush gear not being securely 
clamped and thus working around 
into the wrong position. Where a 
number of brush-holders are clamped 
on a single stud, alinement of the 
holders is essential for good commuta- 
tion. Brush-holders out of line with 
the line of the commutator segments 
will also cause sparking. 

Faulty field coils, due to ground or a 
partial short circuit, will also cause 
poor commutation. Re-insulation will 
be found necessary. A partial short 
circuit in one of the field coils may be 
found or located by noting which of 
the coils is the coolest. 

The most frequent cause of sparking 
is overloading. With an ammeter in the 
circuit this can easily be noted. Over- 
load sparks extend the entire width 
of the brushes. If the overload is 
increased, the sparks may cause a 
flash-over, that is, an arc extending 
from holder to holder. In the case 
of a motor the brush rigging may be 
burned and the armature damaged. 
In a generator it will act similar to 
short-circuiting the armature. Before 
starting the machine again the cauac 
of the overload should be removed. 

High or low commutator bars or 
high mica result in flashing and arcing, 
when not only the faulty bar but 
adjacent bars will become rough and 
blackened. High segments can be 
eliminated by turning or grinding the 
commutator. High mica can be cut 
off and recessed. 

Dirty and oily commutators are also 
a common cause of sparking, and the 
remedy is obvious. 





BURN LESS COAL 

\Y'ITH an Impr-n od nll-cast pHh-Ipss furnace you can 
** cut your coal Mils In two This efncient. basement 
Installed (leatlnR pliint tinata and ventilates the entire 
home. It burns any irra^ie of coM more economically 
than a 8t^)ve. It needs no cxi>en- 
sive piping nr other equipment. 
Anyone caii Install it In a dav. 
They are described at our wh-le- 
sale prices in our Handy M.^.u 
Book. Send for It. 

Do Your Own Plinibmg and Heathig 

by tW Cat-lo-Fil Method 

By our new plan anyone can 
Install a eomplel.e plumblns or 
heatin;; plant in his own home. 
Send us a rough sketch with 
meaaurcmenta. Our Knglneers will 
draw your plana, furnlah Infor- 
mation and see that the Huppllm 
you order come C L' T- TO-FIT 
your needs. No waste of time, 
labor or unused materials. Only 
a few simple tools necessary. 

Send for 

THE HANDY MAN BOOK 

It win show you how. It will t«ll you Just what 
to order and what It will cost at our wboleaale prices. 

Tt roDtalufi Diana and ufeiul In- 
formation for everj' builder, 
property owner or contractor. 
It will convince you. It will In- 
cn'.'iae the value of your property 
-On'',,. You can do the work 
yourself. 

u* A We have spared no effort 
" J or expense In the prcpara- 
x^P tlon of this valuable b<K>k. 
Ji\ To keep from send 1 ne It 
broadcast to unlntereMted 
jH-raons we request a temporary 
itt-poeit of 25c which will 
he refunded with your first 
order. 

send for U To-day. 

HARDIN-LAVIN CO. 

IsBuarnnteed by 40 
years' business at 

4S26-36R Cotlac* Grore Are., Chka|0 




Howto Set Up An 
Amateur Radio 

Recendng Station. 

This book explains the principle of 
Rtt^lo Telagraphir sn anyone can 
undo-stand It Tells how you can 
become an Amateur Radio Op- 
erator and get wirclees messages 
from everywhere. Kxithtioi^ the 
most Cfiovenlent and Ine jK-nslvc 
way to Bet a Ilndlo Rerctvlng 
Station, and how to stt tt up 
and operate it Tan rants spent 
for this book mar aava you 
many dollars and disaapoint- 
mants later on. .''en'' lOffIt 
insta-n s run: anil vet vout copy . 
(feFwxt R^dio Tel. & T«l. Co. 
1393 Msifick Afe. New York CiIt 




"ASK ASYOSE WHO HAS USED IT" 

Brandes Wireless Headset 

Buy a Brandes Su- 
^perior Headset and 
017X7I7 D use it crlilciilly for 
r CIV ten days. Then, if 
It down't come up to our claims 
or your expectations, return It 
and your money will be cheer- 
fully refunded. Test it — com- 
p ire wUh others — fi.r seusillve- 
ne«s. rleirnesB. diKli.nrc. Prove 
f'jr yourseir the (Ine quality. 
Ihe "matched tnie." The two 
dlaphrasnis i-ined exactly alike. 
strenRthen tte RlKni:lB and pre- 
vent blurrlni?. Used by many 
I', s. Gov't cxi>eris and experts 
hbroad; l>y c^ Henes and techni- 
cal sch'X'ls; and by profession- 
als and amateurs everywhere. 




"Superior" Set 
2000 * 



Send 4e for C«f«fofB« R 
C BRANDES, Ine, 32 Union Sq., Room 813, New Yark, U. S. A. 

Wtreiess Receiver Specialists 



BUCHSTEIN'S FIBRE LIMB 



soothing to your stump, — 
strong, cool, neat, light. 
Easy payments. 




S*n(i for C»l»Ioir Todiy. 

P. BUCHSTEIN CO, lU, «i St, AgNNEAPOliS, MINN. 
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A Mag^c Clock for Home 
Entertainment 

FOR mystifying your audience the 
magic pointer is a "sure-fire hit." 
It is used in combination with a large 
clock dial having a center pin, which 
the pointer spins upon, and stopping 
at any number indicated. It tells the 
day of the week, the time of day, 
number on a card, etc., the numbers 
r.U being controlled by the clock's 
operator. The pointer works upon 
the gravity principle; that is, the lead 
weight E always comes to rest at the 
lowest point. Since the lead weight 
can be moved in a circle to different 
points, it is easily seen that the rela- 
tion of the lead to the center of the 
pointer determines its position on the 
clock dial. 

The performer is able to gage the 
pointer's stop by the action of spring 
M passing over a series of twelve holes 




The performer spins the clock 
hand and demands it to stop at a 
certain numeral asked for by the 
audience. How does he do it ? 



IB B. . To start with, the pointer is 
set at a certain number, and if any 
other number is required all the per- 
former does is to turn the center 
portion of the pointer over a required 
number of holes. 

The actual making of the clock can 
best be understood by following the 
details set forth below. The parts are 
made from odds and ends of old 
material. 

A is the pointer. It is filed down 
from 32-in. sheet brass. The ]4,-vci- 
hole in its center must balance the 
pointer accurately. 

B is a piece of 32-in. sheet brass, 
equally spaced holes 1 i/g in. from its 
center. This piece is sweated to A, 
as shown in the diagram, the 
holes, of course, being in line. 

C is a curtain-rod end. Attached to 
C is the index spring .1/ that revolves 
over the index circle R. The square 
hole fits over the square end of the 
spindle L. D is another curtain-rod 



How to 
Read Blue- 
Prints and 

Plans. 



How to 
Know 
Material 
and Select 
the Best. 



How lo 
Build of 
Concrete 
and Steel. 



How to 
Care for 
Tools. 



What You 
Should 
Know About 
Sheet 
Metal 
Work. 



How to Be 
a 

Successful 
Building 
Superin- 
tendent. 



What You 
Should 
Know About 
Architect- 
ural 
Drawing. 



How to Use 
the Steel 

Square Suc- 
cessfully. 



What You 
Should 
Know About 
Carpentry 

and 
Building. 



How to 
Build a 

Frame or 
a Brick 

Structure. 



What You 

Should 
Know About 
Heating 
and 
Ventilating. 



How to 
Write and 

Read 
Building 
Specifi- 
cations. 



What You 
Should 
Know About 
Water Sup- 
ply and 
Drainage. 



How to 
Estimate 
the Cost 

of a 
Building. 



A Thousand Things 
You Ought To Know 

EV'ERY day' in your work you get up against new problems — some- 
times it is only some old 'slicker' coming in a new way. Just the 
s;ime, though, it takes a lot of time to figure them out. Don't do it. 
Here's evcrj'thing worked out for you. Every problem big or little that 
you will meet in a day's work. Hundreds of new ideas and better ways 
of doing things. Hundreds of ways the other fellows are making money. 
Hundreds of ways you can make more out of the same work you are 
doing now. 

The old days of hit-or-miss experience are passed. You have got to know 
if you want to keep in the running now. A little of your spare time and 
llic Cyclopedia of Carpentry and Contracting will put you 'way ahead of 
the rest. See our FREE trial offer and easy payment plan below. 

Carpentry and 
Contracting 



Five great big volumes flexibly bound 
in genuine American Morocco with 
2138 jxigcs and more than 1000 blue- 
prints, plans, pictures and diagrams. 
It is the newest, most complete, most 
practical work of its kind ever pub- 
lished. Twenty-five well known experts 
prepared these great books, gathering 
the material from hundreds of different 
sources. Every man in the shop and 
on the job should have them. Written 
in such plain language that anyone 
can understand them. 



TELLS ALL ABOUT 

Carpentry (inrludinc evcrythlns 
frnm the riiw tlmbir iinj UkjIs to the 
trimminc uncj turiiirm over tn the 
uwiuT; ; SIJiir-l*ull^ilI^^;St4.t■l Square: 
Pliuitrrins aiul Palntlii*:; Meclianlcal 
DruwiiiK^Blue Print UeiidlUK: Archi- 
tect ural l>Riwtri4;;ShcetMctnI\Vork; 
Hulldliit! Sin>('rUit4'ndi'iicL'; I'lider- 
writers' Re<iiilrPTnpntfl: Heutineiind 
Ventllattn«; Strtim und Hot Wuter 
KittlDK; Sanitary Applianrcs: ^^'atcr 
Supply: Drainage and \'cntlui<; 
Domestic Hot Water Supply : Hard- 
ware; l-:st \ nwt tl n« ; ( "(jji t rucl^ a nd 
Spec Ifl rat Iouh; LeRalUelatinns; »u ild- 
lUK Cude; Ceneral Index and Review 
(Juestiona uhd Indo\ to eneh volume. 



FREE Examination 

1 0 Months To Pay 

Send the coupon for these preat Carpentry and Contracting books TODAY. 
You can't afford to be without tliem and you don't take any risk at all. The 
coupon brings the whole set by express collect for a week's free examination. 
Use the books a week and send them back at our expense'if they don't please 
you. If you like them send us only $2.80 and $2.06 each month thereafter 
until S10.80 is paid. If you prefer to pay cash with order send only $18.00. 
Tlic return privilege holds goofl just the same. Send the coupon NOW. 
Remember — sending for the books docs not obligate you to buy. 

American Technical Society, Dept. G-203, Chicago 

f American Technical Society, 
I . Dept. G-203, Chicago 

■ Please send me tiic five volume Cy- 
I clopedia of Carpentry and Contract- 
'HK, shippinn charRes collect. I 
will send you $2.80 within seven days 
.and $2.00 a month thereafter until 
# $19.80 has been paid, or return the 
^ books at your expense. 




Xante . 



Street and No. . 



B<i5/a(c 
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{fUase fill in all of Ihest lines) 
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Popular Science Monthly 



I certainly will increase 
that stenographers' salary; 
his letters are perfect" , 



Your Salary Can Be Increased 

Probably Doubled by 

The "New Way" in Typewriting 



Typewrite 80 words per minute or more and you 
will draw big pay. Wherever you are, increased 
output of finished worlc will bring tlie big money 
— good promotions — the private secretaryships — 
eventually the executive positions. Stenographers 
who are real Typists are wanted by Iimployers 
everywhere. Poorly trained in typewriting means 
poorly paid on pay-day. Expert ability means big 
money — success. 



LEARN BY MAIL 

10 EASY LESSONS 




80 to 100 Words Per Minute 
or Money Returned 



I that contains the lead weight E held 
therein by shellac. D is soldered to 
the spindle L. E is the lead weight, 
this being made by first filling D with 
hot lead, which is removed and sawed 
in half after it has cooled. K is the 
knurled nut that holds C and D to- 
gether on the pointer. L is the 
spindle made from ^g-in. drill rod with 




By careftUly following the above dia- 
gram and the description in this 
article the clock dial and pointer can 
be easily made from odds and ends 

a 1/16-in. hole in it that fits freely 
over the pin in the center of the clock 
dial. 

On L under the thread portion is a 
square part that fits into the square 
hole in C. This is necessary in order 
that parts C and D will turn together 
on the pointer A. M is a brass spring 
that is soldered in C and acts as an 
indicator to the performer as he feels 
it pass over the holes in part B. The 
dimensions given can be changed to 
meet individual needs. 

Experimenters and amateur me- 
chanics will get a lot of pleasure in 
making and using this piece of mys- 
tery apparatus. — R. S. Myers. 

A Machine that Polishes 
Silverware at Home 

SHOULD the reader at some time or 
other decide that some of his 
household goods need a polish, why 
not at the same time decide to do the 
polishing himself? 

Results make the work interesting, 
and to make a polishing machine good 
enough for such a purpose is an easy 
task. 

The sketches accompanying this 
article explain fully the various parts 
and their functions. 

First, refer to Fig. 1, which shows 
the base, consisting of two blocks of 
wood "A" and "B," each having a 
half hole as shown at end view. Then 



The trouble hitherto has been that stenographers had no way lo improve their typewriting. Ordinary 
methods left them stranded with but a 30 to 40 word ability. There was no way to overcome the handi- 
cap. 

Now the " New Way *' has changed all this — it opens the door for every stenographer to high speed in 
typewriting — to perfect accuracy — to great ease of operation — to promotions and Big Pay. 
Based upon an absolutely new idea — special gymnastic exercises for the definite, cultural training of the 
fingers <iii'(i.v /rom the machine. Marvelously successful. 

Ten simple lessons, easily completed in spare time. Your daily typewriting improves from the very 
start. Cost low. Binding guarantee — no pay retained unless expected results are fully real- 
ized. 



THE TULLOSS SCHOOL 

3S73 COLLEGE HILL, SPRINGFIELD, OHIO 

PlMse aend mp your frw honk on Tylwwrittna. Tbia 
incurs no obtiiEutiun wlmtoviT uri my piirt 



ffame- 



PRFP ' f New Way booklet describes this revolu- 
ri\ll<lli • • tionary new system in full detail — shows 
you the way to a transformed ability, double or trebled 
salarj'. Write for it today. FREK. 

THE TULLOSS SCHOOL 

3673 College Hill Springfield, Ohio 




BIG 
EARNINGS 
EASY 




In this new, rich, unlimited field. Here's 
something entirely clear of the "old and 
and beaten path"- — -big, quick, easy money, 
and a lucrative business of y our own. Our 
exclusive representatives — -sonie with NO OTHER 
SELLING EXPERIENCE —have doubled and 
tripled their previous incomes. No reason why you shouldn't. 
Not at all hard. We have something every car owner needs — 
Can't bu\' from anyone else — Made only in our own factory. 



5 STARTLING INVENTIONS 

Choose your own exclusive territory. Sell direct, 
wholesale, or both. Our line is a real winner — easy to 
demonstrate, easy to sell. Your own and surrounding counties 

may be open now. But 
if you want to share in 
these profits, then don't 
wait — not even another 
minute. Write TODAY 
for complete information. 
Post card will do it. 
Send by next mail — sure. 



The one perfect SP.\RK INTENSIFIER. 
Fires any plug. Banishes spark plug trouble. 
Saves Has. 100,000 already in use. 
A .safety-insuring and comforting-making 
STEERING DEVICE FOR FORDS, Simple, 
loo/i efficient. Makes driving a pleasure. 
A hot-firing, UNBREAKABLE SPARK 
PLIX; with three strictly exclusive, practical, 
and sales-pulling features. 
A "VISIBLE" SPARK PLUO with all ex- 
clusive features of above-mentioned plug and 
equipped, also, with spark intensifier. 
A HANDY FASTENER for non-skid chains. 
Locks and holds with a "bull dog" grip. Saves 
the motoring public an enormous loss. 



JUBILEE MFG. CO., 

529 Sta. C, 
OMAHA, NEB. 
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comes the cap shown at Fig. 2. 
Of course there are two of these caps. 
At Fig. 3 is shown the spindle, and 
this is made either from a piece of 



@ (?) 



■;3- 


riQ. 1. 


y '4 


B 








The figures in the illustrations above 
and below describe in detail the various 
parts from which the machine is made 

pipe, as shown, or a piece of cold 
rolled steel if desired. 

Four washers, as shown at Fig. 4, 
are used to take up the thrust of the 
spindle, and these can be made of wood 
or steel as desired. 

The driving handle and disk shown 
at Fig. 5 does the necessary turning, 
and a treadle design in place of the 
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Silverware and brass are quickly 
polished with this home-made polisher 

crank can be made if considerable 
work is to be done. 

Last come the wheels. They are 
easily made in the manner shown at 
Fig. 6. 

Assemble all of the parts, as shown 
in the lower diagram, and you have a 
homemade polishing-machine capable 
of good work.— J. W. Moore. 

Making a Wash Bottle for 
Test-Tube Cleaning 

AWASH bottle, which is used in 
every chemical laboratory to 
clean test-tubes, can quickly be made 
from materials picked up about the 
laboratory. It consists of four parts: 
two lengths of glass tubing, a two- 
holed cork, and a bottle of any shape 
or size. One of the glass tubes should 
be from three to four inches longer 
than the bottle, the other about 5 in. 
long. 

The longer tube must be bent near 
its top, as shown in the illustration, 
and the end of the shorter tube 
drawn out to a fine point. Both 
tubes are placed through the two- 
holed (rubber) stopper, so that the 
shorter tube extends about )4 in- 



111 a Junk Pile of Tires i 
Oldham Found 
His j:bRTUNE , 

- '-'A 

... , ■ :M 




Earned 
In Four 




Months — 




So can you. Oldham was a telegraph operator at a 
telegraph operator's pay and 53 years old when he found 
his fortune in a junk pile of old worn out tires. One day he 
read in an advertisement similar to this, of the money making oppor- 
tunities in t he AutomobileTire Repair busmess. He answered thead, and 
got Haywood's story— all the facts. He read what others had done— how 
hundreds of men are making upwards of $4,000 a year making old tires new, 
repairing punctures, blowouts, retreading the millions and millions of auto- 
mobiletires. He determined to act. He wrote me for my proposition. Isentit. 
Then he bought a Haywood outfit and started in busmess in his old home town. 
In 4 months he made $2200, as much as he made in 2'/2 years as a telegraph operator. 

Gives New Life To\ 
Old Tires 

You Can Make $2500.00 to $5000.00 a Year | 

Think! You men who are seeking a permanent, big paying business of your 
own. The possibilities in the same field that is making OLDHAM a fortune. 
It is afield practically new. Uncountable millions of automobile tires are thrown in the junk 
pile; tires that can quickly and profitably be remade by Haywood's Tire Surgery and Hay- 
wood Equipment— tires that can be put back Into service and run 4,000 to 5,000 more miles. 

You can do it, equally well or possibly better— Oldham's record of money making 
—It's beingdone every day; its facts within reach of every ambitious, determined 
man. Jf you are that calibre you will sit down now and write Haywood for full particulars. 
When you Retail the information you want, you will jump at the opportunity. Youwiliseean 
opportunity bigger by farthan we can hope to tell you in the limited space of this magazine. 

No Experience Necessary— IMI Teach You 

No previous training, no apprenticeship is required to enter this business— 
not even the faintest knowledge of tires. If you have a little mechanical turn 
of mind, you can quickly become an expert. We teach everything. YOU LEARN IN 
A WEEK m my Free Training School. 

Tire repair Jobs— make old tires new. You'll know how to repair every kind of cut, gash, 
bruise, that can happen to any tire. You become a Tire Surgeon, that's what you'll 
be, and the chance to make money is something wonderful. 

Free Book Gives Ail Facts 
Write Me Today. Mail Coupon 

I have ready to mail you the day I get your request, 
a fascinating book— all about tires— how to re- 
pair them by the HAYWOOD METHOD — 
how to start in business— how to build up trade 
— what to charge. You needn't write a letter 
lust tear out the coupon right now, fill it 
n and maiL In 48 to 72 hours you can have 
the wholopropositionrightin front of you. 

It's a case of walking right into $2500 to $4000 
. « ayearondup. Usecoupon.orsendapostcard. 

|n M. Haywood, Prasidant 

HAYWOOD TIRE & EQUIPMENT CO. 
^^4^ 1255 Cpitol Ave. IndLiMpolls. tad. 





Earns $800 Montli 

^ Thisb 
LT. 
Dnchmann 

He is a Tire 
Surgeon at 
Chicago. 

Ho BayB: "Am 
eamine (£00.00 
pcrmonth.and 
confinini; my- 
self solely to 
rc-bailding of 

Tires by Haywood Method.'* 

$6,500.00 Home Paid For 

John W. Blair, Toledo, 
Ohio, flays: "When I started 
three years bko. I had just 
150.00 left after paylnir for my 
outfit. I now hnve a $6,500 homo 
paid for, $1,000 in one bank, 
and dcpoeita in several othen. 




^ M. HAYWOOD. Prasldant 
(' ^- HAYWOOD TIRE & EQUIPMENT COMPANY 

/ 125S Capitol Avanua, Indianapolia, Indiana 

7 i Dear Sir;— Please send me by return mail your free book on the new Haywood 
U MM I"''" Surgery Method and the details of your free school for tire repairing. 

HK^ Home. . ■ 

Address. — ■ 
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Better Job! 

That better job and the bigger pay that 
goes with it — the job yoa want — is within your 
reach. It's only a step to the really big ^obs from 
where you are. That step is simply "knowing how." 
The practical books for self-training described be- 
low will give you that "know how." They are the 
steps by which you can reach the job you want. 

Some of the best authorities in the v/orld wrote 
these book3 in plain, everyday language. Anyone 
who can read and write English can understand 

them. Thousands of picture's, diuRrama, utc. make difficult 
poinU as plain as day. Over 1,000,000 volumes have been sold. 



Pay-RafisIiDD^ Books 

at Qpcatly Reduced Prices 

Automobile Enclnoorlng, 6 volumes. 2Si'0 pnge-^, 

200O pictures. Wm »30.00 Now i21.80 

Carpentry and Contractine, 6 volumes, 2138 pages, 

I, 00 pictures. Wiia 125.05 Now 19.80 

Civil Enaineerlng, 9 voluiaea, 3900 pages, 3O0O pic- 
tures. Wa3 S45.0I1 Now 29.80 

Accountancy and Bualnesa Manacanient, 7 vol- 
umes. 3(*« piiKcs, 2fW0 pictures. Was S36.00. Now 21.80 

Fire Prevention and Insurance, 4 volumes. 1S00| 

pages, 600 pictures. Was 120.00 Now 16.80 

Electrical Engineering, 8 volumes, 8800 pages, 3000 

pictures. Was 40.00 Now 24.80 

Machine Shop Practice, 6 volumes, 2300 pages, 2600 

pictures. Was S:t0.00 Now 19.80 

Steamand Caa Englneeri'^ig, Tvolumes,3300page8, 

2.->0O pictures. Waa $35.00 Now 21.80 

Law and Practice (with readingcourse), 13 volumes, 

I'-im pages, illiistrnte.i. Waa »72.00 Now 44.80 

Telephony and Telegraphy, 4 volumes, 1728 pages, 

•JOtO pictures. Waa 120,00 Now 14.80 

Sanitation, Heating and Vanlllating, 4 volumes, 

I I. S4 paiies, 1-100 pictures. Was $20.00 Low 14.80 

Practical Accounting, 4 volumes, 1840 pages, WO 

pictures, etc. Was J20.00 Now 14.80 

Drawing, 4 volumes. 1678 pages, 1000 pictures, blue- 

prints, etc. Waa 120.00. Now 14,80 



oncy 

Shipped for 7 Days' Trial 

Write tho nnme of the booka you want on the coupon 
nnd mail it today. WV- will send the books at once, express 
collei^t. and you can u^o them juBt as if they were your own 
for a whole week. If you decide you don't want to keep 
them, send them back at our exponsa. 

50c a Week 

If you like the books, as thou- 
sands of other men have after 
examination, just send us $2. SO. 
You can send the hnlance of the 
special reiluced price the same 
way — 12.00 each inonth (50 cents 
a week). Send $3.00 a month if 
yoa order the Law t>ooks. 

Step up to a better job with 
bigoer pay. MAIL THE COU- 
PON NOW. it's your first step. 

AMERICAN 
TECHNICAL SOCIETY 
Chicago, U. S. A. 

1 American Technical Society, Dept X-203, Cliicago, U.S.A^ 
I Please send me set of | 




for 7 DAYS* examination, shipping charges collect. 
1 will examine the books thoroughly and, if satisfied, 
will aend $2.80 within 7 days and 12 each month ($3.00 

for Law) until I have paid the special price of S 

If I decide not to keep the books 1 uill return them at 
your expense within one week. 



^Reference™, 



(Please All out all lines.) 



below the cork and the long tube, 
coming to within J2 in- of the bottom 
of the bottle. Now carefully draw out 
the cork with the glass tubes, fill the 
bottle with tap or distilled water, and 
replace the cork. 

If a current of air is blown into the 
short tube, a fine spray will be 




Here is a quick and sure way of cleaning 
test-tubes. Only a few minutes are 
consumed in making the apparatus 

ejected from the nozzle. The force of 
the spray is strong enough to clean the 
majority of test-tubes. When only a 
few cubic centimeters of water are re- 
quired, tilt the bottle and allow the 
water to run out of the shorter 
tube. — Ernest Bade. 

Piping Water to the Curb 
for the Motorist 

HERE is the novel way in which 
an enterprising garage-keeper 
supplies water for automobilists. In- 
stead of the motorist having to go in- 




Simply run your car up to the curbing 
and turn the water into the radiator 



side and hunt up a can (the usual way), 
he here has the water handy at the end 
of a flexible hose. 

Needless to say, this contrivance 
soon paid for itself by increased 
trade, for the simple reason that 
motorists stop their cars at the most 
convenient place for supplies. — Dale 
Van Horn. 
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Secure Wholesale Rates 

INTRODUCTORY OFFER so you ran trj- those f&inouji aood* 
by mail. I'rico (or the eet. On receipt ol $1.00 we aead 

threw 8i)len(lid Kliirla and handsome silk nock-tio parcel poat 
C'. O. D. $5.03 and postaso. 

Six Months* Wear Guaranteed 

These shirts are made of finest wliite percalo Bhirting fabric with 
tiAat stripm of blue, black and lavender. i_>no aliirt. of each color 
to the set. Cut in tho popular coat style, cufis attached, hand 
Laundered and verj- fiuihionahlo. .Standard aiaes 14 to 17. 
Cbooae your color of tic. Money bark if not plcaaod. Save 
time, order now and 

WRITE '^.SDURATEX 

as irood asasmartN«w York store and K«>t whotrsalc rates on fasbion- 
atile hosiery, underwear, neckwear, anft and BtifT rii(T drvna >n<l sport 
shirts. Guaranteed fnr six m€>nlh8' wear or now irarmfnts free. You 
owm your [•ocketbook to st-nd for It and b« your own daalar and 
Rave dcslers' profits on all you bay. It's the unly real way to ssva. 

Wearer agents make extra money in spare time 
GOODELL & CO.. 550 DURATEX BLDO, NEW YORK 

Largest maii order whoUatdt Kabrrdashtrv houM in the teorid 




New way. Any tnstmmcnt you liko now made oaay. 1 
Piano, Organ, Violin, Banjo, Mandolin, Cornet, Harp, | 
'Cello, Ukejf^l(>. Saxophone, ticcoto, Clarinet. Flute, 
Trombone. Guitar, orSinKinjr. all by not*?, _ Don*tovcn 
ncod to know one Jioto from another to bcflrin. Lessons 
by mail in eimpjillcd chart and picture form take you 
Btepby Btep, Bnd make every step as simple and clear i 
as ABC. I'rcpared by foremost musicians. Over 
225,000 people, from seven years old to seventy, 
have learned throuKh these simple lessons. Manyhava 
bccomo teachers. This n<?w motho*] succeeds even after 
old mcthoJj of personal instruction fail. Entire course 
on trial — you to be the jud(?o and jury; avcraffos only 
a few ccnta a week if satisfied and nothing whatover 
if not. 

Free book shows bow simple and easy it is and ffivefl 
full information. Special mtroductory offer if you i 
answer at once. Wnte today, then jud^sa for younialf. . 
iDstrunients mipplied when Icaruiutf, caab or credit. No 
obligatiou. Addreea 

U. S. SCHOOL OF MUSIC 

83 Brunswick BIdg. New Yorii City 



Big Profits forYou 

in KB Battery Charging 



Batterj' charcinn in n wonderfully profit able biuuncm 
that you can hamUc without any special ejertric^l or 
mechanical cxperieiice, WitU no bolter opportimity 
than yourn, many IJB owners a.n- clearing 

$100 to $150 EXTRA PROFIT Etct; Month. 

Some- evrn mnre. This TIB rw) wntt Chartter r«- 
chargcH I to 8 auto stnrajre hatteries at oil' ■■ with 
current cost of only lOcto 16c i*r battery. Auto- 
Ist pays 75c to *I r.O. Anyone can oi"Tst«. 
ReqtiircK little att<-ntion am) no extra help. Biir 
pronti ' ■ ■ 



pronta qtiickly and eaaiiy made. 

$1 eS Put* ThU Money-Mnl*':r 
^ in Your Garar* 

Balance fn easy payments. Earninirs 
should panilymore than me^tall naymcnts. 
Write fi.r full particulars or •••ml JI'i first 

nnvmcnt wlih trial order. Delay means 
Ml profits. Ord<?r chsrtrpr at oncn from 
this ad. No risk. Absolute money-back 

KUSmtllPr^. IVi It tcKlnv. 

HOBART BROTHERS COMPAm' 
Box S 31 Troy, ^1 U- 




$10.00 FOR YOU. IIov w ould you like to make 
SIO.OO a week durinij your spare time? Others are 

• loing it by representing PoPLrLAR Science Monthly. 
Wliv not vouf 

Pifiuiu Sdm< Monthly 22S Wm »th StrMt, N«w York 
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A Tooth-Brush Makes a Good 
Drawing-Pen Cleaner 

THERE is no better cleaner for the 
mechanical drawing-pen than a 
tooth-brush. For this purpose a ten- 




A tooth-brush makes en excellent 
pen-cleaner, for it leaves no lint and 
does the job quickly and efficiently 

cent one will do. The same plan 
applies to any kind of pen you may 
be cleaning. — J. W. MoORE. 

How to Make a Card Dissolve 
into Water 

A PLAYING card is taken from a 
deck, placed under a handker- 
chief, and then allowed to drop into a 
glass of water, where it disappears. A 
member of the "watch committee" 
performs the "dropping of the card," 
which adds further to the parlor 
mystery. 

The feat is accomplished by having 
on the table a small piece of celluloid 
the exact size of a playing card. After 
a card has been chosen, it is placed 
face downward on the table, so that it 
will rest on top of its transparent 




After placing the card beneath a 
handkerchief it is dropped into a 
glass of water, where it disappears 

duplicate. Picking up celluloid and 
card together, they appear as one, 
since the face of the real card is dis- 
tinctly seen through the transparent 
celluloid. 

Under a handkerchief the real card 
is slipped up the performer's sleeve, 
while the celluloid duplicate is al- 
lowed to remain. It is this blank 
duplicate that the audience feel and 
see outlined beneath the folds of the 
kerchief, and of course in the water it 
cannot be detected. 

The performer then quickly removes 
the card from his pocket, diverting the 
eyes of the spectators from the ap- 
parently empty tumbler— which can 
then be removed. — Merkitt Hale. 




The Auto Center is the 
logical Place 



To 



H««danil 
Hani 



There 
were more 
than seven million 
and trucks licensed in 
the United States during 1919. 
Thousands more are being added to 
this astounding number every day and 
still the demand is far ahead of production. And 
Detroit is the Heart of this tremendous industry. 

Auto Factories Endorse School 



f I In fact, they' assisted us in the arrangement of our present course. 

They loan us their latest chassis and give our students the fullest 
co-operation. The Auto Factories are constantly calling on us for 
graduates — thcv know the kind of men v.-e turn out. 

EARN $100 TO $400 PER MONTH 



Trninnl mm arc always i.cocied and can get 
llic bii; lii^h-salaricd jobp. Trained men are 
in biK demand and wc constantly have a greater 
demand than we can supply — both from Detroit 
and throughout the country. There are thou 
sands of Rood locations for (parages and the big 
lactorics help our graduates eet these fine lora- 

What We Teach 

A complete course in Auto Electrics is an im- 
jiortant part of our course. This subject is so 
thoroughly tauiiht that our students have no 
difficulty in locating and currcctint- any trouble 
in auto electric systems. A complete tractor 
course is also included without extra charge. 
BrazinR and Welding and Tire Repairing are 
thorou^iiily covered in two separate courses. 
M. .S. A. S. graduates are trained through doing 
the actual work on cars, truclcs and tractors. 



tions. Service stations are after our craduatcs 
to fill positions as managers, foremen, etc., at 
bis salaries. Auto owners prefer to put their 
cars in a competent mechanic's hands and our 
graduates have no trouble getting business and 
holding it. Our graduates who are in business 
make f.S.OOO to $10,000 and more yearly. 




HUDSON MOTOR CAR COMPANY 

OCTROrr.MICH. U.SA. 

The Michifran Stnta Auto School, In oor opinion, ia thr 
linaat institution of itm kinii hi th« roantry. In fact, we «n 
lioraa \\» mvlDoil of Imtructlon. 

The Michigan SUt« Auto Srhool ranks hls'ieat In the stand 
ard of arboolii, Ita vqufpniont am] p4'iiuitin«') ti aiTur.d ti> 
nooa. Thla school Uthou«ht ver> bik-liiy '>t\>i ihc auii.riiot>il«! 
man of Detroit and la con«id«rc(i one nf th« muHt ffBcicnt 
■fhoolaln tha country ■-HUDS<^N MOTOR l AKt OMPANY. 



Money- Back 
Guarantee 

We itU3rante« to 
qualify ypu tor a ro- 
aition aa chauffeun 
ropairmMTi, taster. 
drmontitrNtor, au'o 
rlirctrician, van (Te- 
rn a n , aulotiKitiiln 
d«al«r or tractot 
mechanic and op<-r- 
I'lin, pariritf Fii>tii 
* 1 I' to Hm rooiirb- 
I. or relund ynur 



Ask for Catalog— Write Today (JSS'iJ^SSliS 

(let a leiior on the way to us KlKht Now asklHR for our new 
17ti-pagc catalog. It tells the complete story of our school and 
our so^erul Courses. Cilvea the nanic.H and Ipttc-rs fmni our 
craduates who have made good because of the tralnlnK received 
h'?re at old rell.'ihle M. S. A. S.- •■'] he Iletrolt Aut*) School." 
Oit nc'tlnlog .\<)\\ ! Don't Delny! Don'lWaU! WrUe AOiV— Tudayl 

Michigan State Auto School, ..^^,„„,..^^ 

~ 1,1 Detroit. Mich.. U.S.A [csS^'-s 





Pilliod 

TOOL CASES EXCEL 

Macbiiiuitii, Tool Makers and 
< 'arpen era find thcni nio.-t 
pat sfactory iti conftnict on, 
nppeamnce. perAicc aud pricv. 
Itnnietliale shipment. 
BookUt drteribina 20 atyUa 
on rciiU4:xt. 

The Pilliod Lumber Co. 

Dept. A, Swan ton, Ohio 



ASBESTOS 

We are miners and shippers of Crude Asbestos 
in any quantity. We produce all grades at our 
world famous BELL ASBESTOS MINES, in 
Canada. We also card fibres, si)in yarns, 
weave cloths, and make all sorts of Asbestos 
products. 

For anything you want in Asbestos, turn to 

KEASBEY & MATTISON COMPANY 

Dept. S-4. AMBLER, PENNA., U. S. A. 
Owners of the world's largest Asbestos Mines 




NEW MOTORS 

FACTORY GUARANTEED • ALL SIZES - IN ORIGINAL BOXES J 



Your Opportunity 



To Ruy Hew GiurinlHtf Electriul ™ 
P^iiiM •( Slandird Mtiuiiaelure. 



Siifk Pbiu Moltrt 

COfj- 
pullf> 

$24-50 



nO-«30 voll*. A, C. COcTclf, 
1800 R. P. M. "■Ill (lullcy 



I ' N. K III Hitt, b 
■;4 UKUMHarl 



$38-50 



■ ih4 lun 

m nHi. II 
I, l«f mmpnw 



IL M.MIIt 
■/2 *Mi>>.l>l 

1 I<:p. IIM1IHIU.IWI- Cot en 

^ itid^'i.'Mi^H $108-50 



3H. K Ill-Ill nHi. t.tnA en 
itpiUn. iHlai klu V 1 

5 lUwa'tMaTllu $164-50 




Oatvn Beaerattrt 

S<iltal,lc all linliling 
Hdttcry ClurKinfi 
nnd I'liwrr Rniuifcrai^nt*. 

Inlli,llii«. $16.50 

iii«i.iiw». $21.00 
«n«i.ii». $24.50 

IHf.r. niL $24.50 
MnlU, II >■>. $38.50 
lll»lli.Sn». $38.50 

uiiHt. IS uf. $58.50 

III nlU.lliar. $58.50 
SnSoKfihi ^oO.tiU 

wnrc Fen ctmoa. mioaiii: m motois >iio ociiE»ron 



Polyf kase Molon 

COc. I7&0 RPM-mmplrte 
villi l,as« anil |iiill<-y. 

■ $42-50 
• H.'. • $59.50 
tH.p. - $72-50 
IH.P. . $84-50 
<H.'. $102-50 

I H. r.. kith Ifttt. UN 
: phjtt «alT - 

$36-50 



Battery Charsjnf Oiitfitt 

To opnalc on A. C. 60 i j < viii,;lc [ihiM? 
vull>(K- •» »pr<i(in]. 

•"jai^;^.;:^-^"""' $40-00 

III nlli. t.C. IM •■III, II nlli. Q 'in 
•iA nildikuil •PDO-''" 

iiininiii. I. c. ui>ini. tnc nn 

U niti. •HkHt nUikbuil - <P / O'^^ 

ni mil. tc. Ill M Kill. cQc nn 

Wlksvl i>iltbbMr< -POO*^^ 

lllnlli.«.C,)llnni,tln«i. CQC nn 
•itiKat inMbairl -fOO'^^ 

ninib,Le.Ni.iiti, $110-00 



Unlit, ttM twilckkaarf 

llnltt.lC7ilnlli. 
71 Mill, nUkwt lailihbMN * 



III mitt ».C. 7il nlli, $125-00 



1/ SPECIA 
/4 HaPa^Cr. 

/ ■ $P.. ITSO BNIL 




WUHINQ MMHIME MOTORS 



Ik t» M 




MONTY BACK ^^^^^■1*^^' CUARANTTi: ^ 
, IS' ; raqiirt4 aR tuitn. laluice C. 0. D. ky tifrita 

UAffUFACTUREItS- DISTRIBUTER 



SHIPPING TERMS: lUilKir..'; 

UAffUFACTURERS- : 

CHAS. H. JOHNSTON, Box 14, Wett End, PiHtbiir{li, Pi 
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Popular Science Monthly 



Any Boy or Girl Can 

Earn a College Education 




Harold Ceilich 

Dartniciith College, 
$2,500 Scholarship. 




These Four Studenfs and Hundreds Like 
Them Have Earned Thebr College Ex- 
penses by Giving Part of Their Spare 
Time and Vacations to Interesting, Digm- 
Aed Field Work. . . , 

There is no house-to-house canvassing. 
There arc no goods to be delivered. There 
is little or no difficulty in getting inter- 
views. Each student is assigned an ex- 
clusive territor>', often his own home 
town. He meets the best class of people 
and receives a business training worth 
almost as much as a year in college. 

The field is enormous, and 92% of the 
students who have tried it have made big 
mone\'. 




Randolph Christie 

University of Cali- 
fornia. 
$3,700 Scholarship. 



Ida Minus 

Michigan, 
$1,850 Scholarship. 



EndorMcd by 

WOODROW WILSON, Prcsiilcal of Ibc Uiiicil Slain 
NICHOLAS MURRAY BUTLER, Prcsidail Columbii Umvcrsil; 
EDWIN «. ALDERMAN. Prnidral Unlnrsil; of Vir;tiiia 
BENJAMIN IDE WHEELER. Prnidenl Univeisily of aiifonia 
HARRf PR*n JUDSON. PresiJait Unireisily of Qicago 
GEORGE HARRIS. Prnidal Amhtrsl Collet 
ALBERT SHAW, Edilor of Ibe Enicw of Reviews 




Frances Alexander 

Franklin College, 
$1,600 Scholarship. 



Good for Five Years 



1 .s,M.N These cash Scliokirships arc renewable from year to year for five years. They are easier to win 
V. each succeeding year. Many students have made from $1000 to $2000 towards college ex- 
SCHOLAR-^. penses by securing tlieae Scholarships three or four successive years. 

SHIP DEPT. % Arthur Henkel made $4000 in 4 summers. Randolph Christie made $3700 in 4 summers. 
30 IrriM Place ^ Jack Stern made $1 900 in 4 summers. Paul Smith made $1600 in 3 summers. Vivian 
New York ^ Draper made $1400 in 3 summers. Hundreds of students have won Scholarships for 

^ two or three successive summers. 
Please send me. ^ 
without obliga- ^ 
tion or cost to me. > 

bm>kiet*^hat' tells how-to costs nothinR to enroll. High school, normal school, private prep, school, 

win a coliejEe education. ^ college and university students are eligible to work for a Scholarship. 

V You have nothing to lose, everything to gain, by a trial of this plan. 

\ Throw your hat into the ring! Make up your mind now to succeed 
- at this work, and stick to your determination. You will make sood 
... ^ if you put your heart and mind into your work. Write today for 

V "\'ictory." the booklet that tells the story. 

Address ..... ... 



Your Opportunity 



School Attending . 



Review of Reviews Scholarship Dept. 

X 



30 Irving Place 



New York 



$10.00 FOR YOU. How would you like to make 
$10.00 a week durins your sp.ire time? Otliers are 
doing it by reprcsentinti Popular Sciknce Monthly. 
Whv not vou ! 

Papular Scienci! Monthly 225 WmI 39lh Slreel. New York 




n</larni 
ractor 



LEARN TO B 
^^^^^ 

, ECHA . 

WlOO^$400aMonth! 

1 6 to 8 Tveeks* Persona! Training hero 

i qualifies you to Immediately accept a 
t'lg" paying position as a Trained Me- 
chanic, or you can easily start a profit- 
able business right at home, repairinff 
your neighbor's AutoB, Trucks, Farm 
Tractors and. Power Machinery. 

Learn EasHy and Quickly 

We can train any man, young or old. In 
a few short weeks. Personal training un- 
der same Master Mechanic Instructors 
who supervised training of thousands of 
Soldier Mechanics. Newest and best 
equipment ever used for training 
rpo.-^' ^. Come to Kansas City — 
~ "T!:.- Training C*'nter for 
^lotor Mechanics." 
SPECIAL RATES NOW 

Write todny f'lr .iiiform»- 
Trial OffM^FREE 

Kansas City Anto 
A Tractor Scliool 

Lrdia&15tli,8uMfCtr,Ho. 




Print Your Own 

cards, circulars, labels, tags, monns 

',w<'k. l'-'l>f r. Pre,9 tH. L.irger J-fl. Job 
l-rHK.tm.t.p COTaEXPKNSKIN HALK. 

S.MAL1, OUTLAY. Psisfcr 
Itself ia abort time. Willla c 
for years. Ea«y to uf»e. printed 
rules Bent. Print for others, 
v' ) I r. PROFIT. Wrilo factory 
lODAY for Jjre>3 eataloB, 
I'YPE. rard!*. pap«*r.envel<ipe«. 
THE PRESS CO.. 0-33. Mifidtn. Com. 



AGENTS: $4 an Hour 

As salfisman In your territory lor this new Convertible 
( las Burner. Makes any stove a cas stove. Burns com- 
mon keroeeae (coal oUj ; makes its own gas. 

Frea Sample 
to Workers 





Fits Any Stove S?^!^ 

Kasy to Inatall. Just shove luto the lire box. Xo trouble 
to operate. Clean, odorlcas. Xo more eoal or ajihes to 
carry. No klDdllni; to cut. Wonderful labor saver. Low 
price. 

15 Days' Free Trial 

We want 100 men and wtmien quick to take orders The 
high price and .scarcity of coal makea this burner sell 
everywhere. niK money for spare time workers. Acker 
made N sales last week worklne 2 hours In evenings Carle- 
ton writes; "It's the easiest seller I have ever handled. I 
expect to take orders for 50 liurners right here In my 
nelghborho(Hl." Alton sold 12 first day. write quick for 
sample and territory. 

Thomai Burner Co. 247 Gay St DaytonT Ohio 
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Every Knock Is a Boost if 
You Use Your Ears 

ONE of the most delicate problems 
the amateur motorist has to deal 
with is that of distinguishing between 
and locating various engine knocks. 
While there are numerous "listening" 
devices on the market, experience is, 
as usual, the best teacher, and will 
enable you to repair it before it 
develops into serious trouble. A few 
of the mysterious knocks are de- 
scribed below. 

The more experience one has in 
listening to knocks, the more expert 
will one become in finding them and 
telling what is loose. Each faulty 
motor part has a different knock, 
which comes always in regular periods 
relatively to the speed of the engine. 

Locating the Trouble 

A loose connecting-rod produces a 
sharp bump or a very heavy hollow 
sound. It is easy to locate the faulty 
connecting-rod by running but one 
cylinder at a time, in which case 
two bumps are usually noticeable, 
due to the relief of the explosion ores- 




Pull up the engine hood every so often 
and listen carefully. A little practice 
will enable you to detect trouble 



sure. If the rod is very loose the 
knocks can be located by turning the 
engine with the crank. This trouble 
is caused by a twisted rod, loose 
bearing, scored bearing, burnt-out 
bearing, or side play. With a seized 
or burnt-out bearing the motor will 
groan or stick in starting. 

The main-bearing knocks are readily 
located by running two cylinders at a 
time, one on each side of the crank 
bearing. A hard bump will be notice- 
able throughout the motor, produced 
regularly with the firing of the two 
cylinders. Such knocks are caused by 
end play in the shaft, loosely fitting 
bearings, or scored or a burnt-out 
In the latter two instances 
will groan upon starting 



bearing, 
the motor 
cold. 

A loose piston-pin is distinguished 
by a sharp metallic knock. It can be 
located by using the listening rod for 
each cylinder and speeding up the 
motor, then closing the throttle sud- 
denly. By doing so a double knock 
will be noticeable, which is very sharp 
and better termed a rap. The knocks 
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are caused by a crooked or broken pin 
or by a tight or badly worn member. 

A loose crank-shaft is seldom en- 
countered. It gives a rattling slap 
combined with a thud. In some cases 
only the thud is audible; in other 
cases the looseness of the bearings will 
allow the gears to slap and rattle. 
Generally this trouble is very hard to 
discover, due to the pressure of the 
valve springs. The trouble can be 
located by sounding gear-case and 
cam-shaft bearings with the listening 
apparatus. The knocks are caused by 
loose bearings, end play, or badly 
fitting bearings. 

A loose flywheel will produce a very 
heavy knock at low engine speed, and 
will appear regularly. The knock will 
change its nature entirely when the 
motor is speeded up, and the vibration 
of the shaft will produce a dull, 
chattering knock. It is located by 
disengaging the clutch and rocking the 
flywheel back and forth. The trouble is 
caused by improper fitting, loose bolts, 
broken bolts, or bad keys and splines. 

To Discover a Loose Piston 

A loose piston gives a very short 
knock, its clearness varying with the 
size of the cylinder and metal used in 
the piston. It can be located very 
easily by the use of the listening ap- 
paratus against the cylinder wall. It 
is caused by a large bore, small piston, 
or taper piston or bore. 

Loose valve tappets will produce a 
brisk tap or knock very often encoun- 
tered, and difficult to remedy on a 
high-speed motor. This trouble is 
caused by an excessive clearance, bent 
or sticking valve stem, flat and out- 
of-round rollers, bent valve spring, or 
a seat that is not square, or a combina- 
tion of causes. 

Successful hunting for these troubles 
requires a great deal of experience that 
can be obtained only by continued 
practice, which develops the sense so 
that not only are the different knocks 
easily distinguished, but they are also 
speedily located. 

To Make a Cover for the 
Medicine-Glass 

TWO lids from "pry-top" cans can 
be put to excellent use by 
soldering a knob on one, as shown in 
the illustration, and then enameling 
both of them. The top with the knob 
acts as a dust-proof cover, while the 



SOLDER 

KNOB 



Make an attractive 
cover and tray for 
^'OS yQu,- drinking glass 
from tin can tops 



other serves in the capacity of a tray 
to hold the glass. This is espe- 
cially convenient for people who wake 
up in the night for a drink of 
water. — William Paul Langreich. 




Xo c:ut gown the cost per cut 
Put on the Weight 

If you're cutting with a medium 
or heavy power machine, start out 
with a good, full, 45-pound pres- 
sure after the first two or three 
strokes. As the number of cuts 
progresses, increase your weight. 
Remember that once the first 
keenness of the blade is gone, the 
heavier gauge of the blade the 
greater the pressure required to 
make the teeth "bite." Too little 
weight will ruin a blade almost as 
quickly as too much. 
Follow the Starrett Hack Saw 
Chart in selecting your blades. 
Put on the weight and watch the 
cost per cut go down. 

THE L. S. STARRETT CO. 

The World's Creslcsl Toolroakers 
Manufacturcre of Hack Saws Unexcelled 

ATHOL. MASS. 



the weight 





42-074 




TOOL CASES 

lor 

Machinists and Toolm«fc«r« 

Write for our bo.ikI«t fihowtnir th« 
bfst huilt HTu\ irofit |iinrti<-Bl elec- 
tion oi Tool Casta Of) tha market. 
W» Bhip direct from factory and 
ruaranU-e to pl«aae you or r«fund 
ml monwy. 



60 Columbia St 



OMvton. Ohio 



IF YOU HAVE METAL TO CUT YOU NEED 

BARTim »rpo,,n^'i""r SNIPS $2 1. $6.70 

Made of hinh irradtf Crucible Trmt Stoel, accurately 
t mpi-rwi Cuts inotnl up to IK iraoKc «"aaily. 7-inrh 
sk/.p juHt riiiht fur household uim, 7-inch, stamped, 
S2.O0. g-inch, foFRfd. $3.00. 10- 
inch. S4 SO. kinch. S5S0. 14- 
inch. $6.70. Yourdealur has them 
01 ran itet them 
fr-im hisjobbar. 
If h« will not we 
will ship prepaid < 
in U. S at above [ 




prlom. — ^ FOLDER ON REQUEST 

BARTLETT MFG. CO.. 31 E. Lafayette Ave.. Detroit. Mich. 



STAR STORAGE BATTERIES 

More Dependable Lower in Price 

The BEST Quaraatee 
Liberal discouais to dealers; 
write tor particulars 

THE STAR STORAGE BATTERY COMPANY 

Matiiilac'.urrrs of 

Automobile Starting and Lighting Batteries 
MUNCIE. IND. U. S. A. 



Small Steam Engines and Boilers 

Gat and Gasoline Enginei, 
i H. p. up: Tanki. Pumpi, 
Gcara Model Makeri' Supplies 

GetOur 11]'^ Catal<>i;iic ii4>nt po«tpaid 
tot l&c ^cuin preferred) or iitanipN 
Refutidrcl first order. 192 Pages 
Over 200 Illustratiuns. 
MODKKN ENGINE 
& SUPPLY CO. 
S43 Uonadnock Block. CHICAGO 





Biq Reduction 

^ OTTAWA F WCiWE 

5 Prices 



^^^^ Look 
At Thome 

Low Prlcea 

HowThis Was Done ^i.';'-'Sat.?raffa?o' 

advnncintjdaily. I rcHluccti my rricea to nearly 
pre-war level by cutting my mamifiicturinffcost, 
Increasinirmy factory pro4luctjon Now my factory 
la the lartrcst in America selling exclusively direct to 
the Qser, and giving the very highest quality engine. 

Faew T»rm* cash if you dridro. A whole 
I CI Ills v,,ar to pay are my t«rma to any 

liablo man. Mukc ynur cnK H'- (■»rn vDoui{h to ] 
v.iiil« you use It Yi.u can't alfrird to be without u 
Utlaw a anil you need not pay more than my price 

special UTier paper- 1 am making a r«al 

Bpocial rooncy-flavitiK utTor. Gel It bciorv yua 
Bclcct any t'ntcine at any price. My new frvu 
book will BO with thin olfcr. It l» the Hnes 
ever printi--d. Si.'-iid nomt! and addreGs totiay. 



^ When 
I reduced 
my manufactur- 
ing costs. I re- 
duce*] prices, giWnar 
you the benefit, lam 
no profiteer. Before 
deciding on any en- 
gine at any price 

get my Big Special 
ffer and Liberal 
Factory Prices 

Geo B. 



sines ase low fcrade ^vroaeae. lamp un, »■.»< •■ 
a* saaolina. and they uae lene <uel bavms 
fewer moving parta, 

Mn>v Trial Vna have 90 ders Id which to 
way iridl try th.'^ OtUwa at yoar own 
work I'rove Its reliability. f?afly startinK, small 
fuel coniiumptii>n — everytnlnir provided In my 
Ilbfrml JO ycur Uuarai.d-.v Sizen IH to 1^2 11-1'. 
Stationary, PortJible, Saw-KiifB— all prices low. 

Geo. E. Long, Pres., OTTAWA MFG. CO.. 19S4Kiiig St.. Ottawa, Kans. 
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What the Best 
Machine Lacks 

Lacking brains, initiative 
and perpetual motion, a 
machine remains but a tool in 
your hands — and what you get 
out of it depjends on your idea 
of what it ought to give. 
You can better size up the work- 
capacity of your machine by get- 
ting a running record of its out- 
put, under various conditions 
of mechanical adjustment and 
control. 

Such records, put plainly before 
you by 

COUNTERS 

give you the right idea of what 
to expect in amount of work, 
and help keep up what you find to 
be the standard production-rate for 
each machine. 

The small Revolution Counter below 
registers one for a revolution of a 
shaft, recording a machine operation. 
Though small, this counter is very 
durable; its mechanism will stand a 
very high rate of 
speed, making it 
especially suitable 
for light, fast-run- 
ning machines, and 
most adaptable to 
experimental work. 
If run backward, 
the counter sub- 
tracts. Price, $2.00 
(Cut nearly full 
size.) 

The Set-Back Rotary Ratchet Coun- 
ter below is for largfer machines, 
such as punch presses and metal-stamping 
machines, where a reciprocating movement 
indicates an operation. 





Registers one for each throw of the lever, and 
sets back to zero from any figure by turning 
knob once round. Supplied with from four 
to ten figure-wheels, as required. Price with 
four figures, as illustrated. $10.50. (Cut Us3 
than I 2 size.) 

There's a Veeder for every 
purpose where you could pos- 
sibly use a counter. Write 
for the new counter booklet. 

The Veeder Mfg. Co., 

44 Sargeant St., Hartford, Conn. 



Keep the Engine Clean and 
Prevent Fires 

MOTORISTS usually pride them- 
selves on keeping the car 
engine clean by giving it a bath in 
kerosene every so often; this is to 
remove the heavy grease deposits that 
accumulate on its exterior. To get 




Where there are a number of automobile 
engines to clean, this contrivance is indis- 
pensable as both a time- and money -saver 

into all the crevices, beneath the 
carburetor, and around the water- 
pump is almost impossible, for the 
brush used in the operation is much 
too large to permit this. 

A gasoline or kerosene spray, under 
air pressure, will quickly remove 
grease and dirt from the engine of the 
chassis. 

The contrivance that throws this 
spray is shown in the illustration, 



MANDLt 



AIR SUPPLY 




As shown -by the diagram, the cleaner 
is extremely easy and simple to make 



being made at practically no cost, and 
will prove its weight in gold to the 
man who has much of this work to do. 

A tank holds the liquid, and an 
aspirator is used for forming the 
spray. The aspirator is nothing more 
than a copper pipe which passes 
through the center of the tank, one 
end being connected to the air 
pressure line, and the other end being 
drawn down into a nozzle. A 
small copper tube connects this pipe, 
so that the cleaning solution is drawn 
from the tank and forced into a spray 
by the passing air. A foot pump can 
be used to inject air if no other 
pressure is available. 

The foregoing proves that this 
cleaner is practical for quick work in 
either the public or home garage. It 
can be stowed away when not in 
use.— R. L. Pbindle. 



Popular Science Monthly 

Made $34og 
Last Wednesday" 

Writes Mrs. Betty Smith from Florida. 
That's fine for Mrs. Smith — but it's not 
unusual for our agents are knocking out 
big money every day and everywhere. 
Write in today and find out about my 
great special offer. 




100% to 2007o Prom 

Yes, 200% profit. This is my "Lucky 

U" outfit. Costs you only 55c— retails at 
$3.50 —you nil for $1.25 to $1.50. Anyone 
can sell at thatundercut price. And it is one 
great outfit, too. The box is 6xl3'4 inches, 
containing 11 regular drug store articles 
that everybody wants. Write today for details. 

It's a Gold Mine! 

That's what it is — a gold mine — 

sells like hot cakes— men and women coin- 
ing 50 to 100 dollars a day— a baby could 
Bell "Lucky U" at this splendid under- 
cut price. Don't delay a minute. You're 
losing bank notes and hard silver while 
you wait. Write me now for details. 

Hurry Up^WrlieToday 

I can't tell you all about it in this 

little space. Write me for full details, and 
I've got a special proposition for crew man- 
agers, too. Money, money, money, that's 
what you want and I can help you get 
it. Hurry up before ycj lose this ad or 
someone else gets your territory. 

E. M. Davis Products Co. 

Dept. 1363 Chicago, DUnol* 



LEARN PIANaiUN'MG 




MaUDslVtalsof Ikm Tom by Taiw-«-PbeM 



Capitalize YOUR Ability 

THE WORLD PAYS FOR SKILL 

This professhm now offers unusual opportn- 
nltles for making moncv. It Is uncrowded, your 
time Is your own. Our Correspondence Course 
with tools, and the wonderful Tune-a-Phone, our 
patented instrument of iireclslon In sound. malJe 
the scemiuRly difficult easy to understand by any- 
one. Diploma glvengraduates. IByearsof success- 
ful correspondence teaching. Write for free book. 
MILES BRYANT SCHOOL OF PIANO TUNING 

1507 fin. Art. Inslitutc GATTIE CREEK. MirHIRAM 




Begin Today-Write for Mr FREE BOOK 

ro«n niukv a (rood pfnm«n of you ut tit«mc <liir- 

■■fioW TO BK<30ME A GOOD t'KNMAN." li 
Mititnin* niifcimfiLii ■nit trIN how i-thwrft mu»- 
Icr.Ki i«-rimHrt:i)i i|> liy IJi.- Tniiitjiyn Sy.'«t«'m. Your 
name will tw (rl<-iraiitly »-rilt<^n un h ••art\ if yoB 
fr< l<.iM- iitaiiiu ti> [Miy i»oiHa*n?. HiEC UOOK- 
W riie for it Tu<!ay. — . 

F. W. Tamblyn, 437 RidgtBldg.. Kansas City, 

AGENTS $60 WEEKLY 

Hobinson Folding Hath Tub. Big 
.Seller. Costs little, no plumbing, 
little water. Weiiiht l."> pounds; 

fol.ls into .•iniall roll. Tull U-iiutti 

baths, far better than tin tubs. Guaranteed 10 years. 
$10 a day easily made. Write for free tub odor. 

ROBINSON CABINET MFG. CO. 
S159 Factoriet Building, Toledo, O. 

Learn How to Write 

OnVrt «9IVrffC;» demand forehort 
V frtortes, pTtoiupIays and feature articles. You 
can leam now to wnte at. hnme in spare time, Jaek 
London Mid so. He and other fp^t writers have en- 
dnrscd our hnTTie study course, i^ourse in faseiDAtills 
and takes only a few of your spare hoars. 

Write for free booh SS?.*5^iV;^°"N!;'""fi& 

Hooster Institute. S. S. Dept 1203 Ft. Wayn., ind. 
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How to Turn Accurate 
Gage Pieces 

IN some kinds of work it is necessary 
to use accurate cylindrical pieces as 
gages for setting up parts in alinement. 
Since these pieces are of special sizes 
and often used only once or twice, 
grinding or other expensive methods of 
making could not be considered. 

If a piece is ordinarily turned in a 
lathe by using a dog on either end, 



How to eliminate expensive 
methods and still be able to 
turn out accurate gage pieces 

chucking one end, etc., certain small 
inaccuracies are bound to result. 
Accordingly, drill a hole in one end 
and force a pin in it to act as a dog. 
In this manner the piece is pro- 
duced entirely on center and at one 
setting, besides resulting in absolute 
accuracy. — S. B. Royal. 



A One-Man Sack-Filling 
Contrivance 

THIS device for holding sacks while 
filling them should save backache 
and many useless adjectives. 

It is made of half a pickle-barrel 
with the ends knocked out, attached 
by a small block of wood to the side of 
a bin or granary. 

Five or six nails, driven through the 
sides of the barrel from the inside and 
pointing at an upward angle when the 




With this arrangement for hold- 
ing the sack, one man can do 
the work of two in filling 



barrel is in place, hold the sack in 
place during the filling. The sack is 
pulled up over the bottom of the 
barrel as shown. It should be at the 
right height from the floor for filling, 
at the same time resting on the floor to 
prevent strain on the nails and tearing 
the sack. — Dale Van Horn. 




"Son, this saw is part 
of your education — 






"It will give you the practical ex- 
perience you need to develop the tal- 
ent that's in you. 

"Another thing, son — this saw is 
balanced, sharpened and set as accur- 
ately as a delicate instrument is ad- 
justed. And with proper care it will 
stay that way. 

"A Disston Saw holds its set and 
cutting edge under all working con- 
ditions. That's because it's made 
of Disston Crucible Steel, tempered 
and hardened to meet exactly the 
requirements of hand saws." 

A Disston Saw develops initiative, re- 
sourcefulness, and creative ability. It 
cuts so clean, so fast, so true that its 
use is a constant inspiration toward 
good work. 

Disston Hand Saws are made in vari- 
ous styles — a saw to meet each specific 
requirement. Sold by dependable deal- 
ers everywhere. 

Write for the Disston Booklet on Saws 
— ^^it tells how to select, use, and care for 
Disston Saws and Tools. 

HENRY DISSTON ^ SONS, Inc. 

Philadelphia, U.S.A. 

"America's Largest and Longesl-Eslablished Makers of Hand 
Saws, Cross-Cul Saws, Band Saws, Circular Saws, and Tonls." 

Canadian Distributors: 
Henry Disston & Sons, Ltd., Toronto, Canada 

New York Chicago Cincinnati San Francisco 
Boston Seattle New Orleans Memphis 

Vancouver, B.C. Bangor, Mc. Portland, Ore. 
Sydney, Australia 



Every Home Needs the Saw Most 
Carpenters Use 

DISSTON 

SAWS AND TOOLS 




Good Work 
Well Done 

There is satisfaction in working 
with good tools. The work goes 
more easily and quickly, and 
results are better. 

Red Devil Pliers speed the work. 
They are made to stand years 
of hard service, and they are 
strong enough to do work pliers 
are seldom called upon to do. 

wan 1 J « OAT r->ffa 

PLIERS 

Properly designed pliers are par- 
ticularly handy. You can use 
them as you use your fingers 
when you work. 

Red Devil Pliers multiply the 
strength of your hand and wrist ; 
they grip as your fingers can't 
possibly grip — no slipping, no 
barked knuckles, and no exasper- 
ation from trying to do good work 
with poor tools. 

All Red Devil Hand Tools are 
made as well as tools can be 
made. 

Pliers 

Electrician's Tools 
Glass Cutters 
Hack Saw Frames 

and Blades 
Auger Bits 
Chain Drills 
Etc., Etc. 

Red Devil Corrugated Lock 
Washers have 6-point contact. 
They are the best washers made, 
and "hold fast." 

7*00/ Booklet on Request 

SMITH & HEMENWAY CO., Inc. 

Sales and Export Office 

264 Broadway, New York 
Factory: Irvington, N. J. 



This Wire Swing Will Last 
for Years 

WHEN the ordinary swing is made 
from rope and attached to the 
limb of a tree or some other high sup- 
port, it will be noticed that the seat 
sometimes is high and at other times 
very low. This is due to atmospheric 
conditions. 

A fine substitute for the rope is a 
galvanized wire, such as is used by 
linemen for guying-poles. This, how- 
ever, cannot be wrapped around the 
tree limb like a rope, as the constant 




The wire swing is not affected by atmos- 
pheric conditions as is the old-time rope swing 

bending back and forth would soon 
break it off. 

Obtain a pair of heavy barn-door 
hinges; fasten one end to the tree, 
then attach the wire to the other end 
of the hinges, as shown in the illustra- 
tion. An occasional oiling or greasing 
will make the swing last for years and 
withstand the elements as a rope 
swing would not. — Victor H. Todd. 



An Automatic Drinking- 
Cup for Poultry 

FIVE or six times a day the pail 
containing the chickens' drinking 
water must be refilled. But why not 
simplify the task and supply the 
drinking water from a reservoir that 
automatically regulates the flow of 
water? 

This automatic drinking-cup con- 
sists of three simple parts: a small but 
deep enamel dish, a bottle, and a 
support. The support consists of a 
board 8 in. wide and one third longer 
than the bottle. The lower part of 
the board receives a small shelf 
slightly larger than the cup that is 
placed upon it. Then the bottle is 
laid upon the board and two strips of 
tin are so nailed to it that they will 
hold the bottle in the position shown in 
the photograph. The support can 
now be attached to the chicken-house, 
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ul teaching prove 
our ability. 

10 Courses In Com 
merclal and IlluB- 
tratlvo Drawlnn 
Kndorsed by high 
art authorities 





Students trained by members of 
■ r are filling hlgh-salarli"* 
rtlst'B Oatllt FBE 



our Faculty are filling tilglijfalarle_d 
positions. Artist's C 
to Enrolled StudenU 



Yeakbook 



Write today lor Art Year Book 

ScHODlf^APPUEP AW 

APPUED ART BLDC. No 8 BATTLE CMEK 



[ LEARN THE 
AUTOMOBILE BUSINESS 



Great opportunltleo for tralne-l men as Motor 
Experts, shfip Furemon. I>Icen8cd CbaufTeurs, 
or In lj\ialne3s for yoursell. 



YOU 



CAN EARN 

$100 to $400 
Per Month 

Yoii learn here hy putting on overalta and 
doing the actual w rh. under expert Instructors. 
By this method you cannot fall. If you have 
yearne l for a future where yuu can make big 
m<^ncy— he-e It la. 

n'rUe TODAY for Information. 

BUFFALO AUTO SCHOOL 

D«pt. 118, Buffalo. N. Y. 



RICHARDSON'S POLYPHASE SLIDE RULE 



has the regular A. B. C and D Scales: alao a CI or Inverted 
Scale, logarithm. Sine and Tanitont .Soalw. All araduafiona are 
printed on white coated Plwl from eneino dividwi pLutn). Thc«o 
tS<»lea are ac4:urBtc and will retain their accuracy indcfinileiy. 
They arc not aTected hy acida, alkalioa, water or si'^vw- Loocth 
of rule 10 inchofl. A 100 paco Iniitnirtion Book, wbich teacbea 
all there ia to know about slide rules, is scot with omch order. 

Price of the Rirhardnon'n Polypliae© Slide Rule, incaae. with a 
KX) page InntTuctiuD Hook,t2.00. 

An ideal cJido rule. It i.i low-pricod and an equal to any other 
rule in appearance, accuracy and durability. Be convinced- Your 
money will be promptly refunded if you are not 8atiaJ.ed. 

GIUSON SI.IDE RULE CO., Niles. Mich. 




Saws 25 Cords a Day 



Th« Ottawa Lo( Saw doM the work of ten men Makea 

wootlBawintr easy and profitable. When not sawing wood 
use for pumpinjr. feed grindrng. etc Simple, economical, 
durable Thousands in use. Fully pruaranteed; 30 day* 
trial Write at once for Free book and low price. 

OTTAWA MFG. CO^ 184)1 Wood St.. OttawaJLat. 



Af aAe Money -G&an 

AUCTIONEER^ 



WssoDrl Anctlon School, the larscst Auction 
School i n the world. Four wot ka course fit.s you to 
make bip money. Col, A. W. Cies, Chiliicothe, Mo„ 
made $1000 one day;Ccl.E.Walter!i.Skedoe.Okla.. 
made $1746 one day. If youwantSM to$100 a day 
write today for free 61-page annual and read the 
stories of successes made by our graduates. 
.Simply send name— let os tell you how to be a 
Successful and Prosperous Auctioneer. W. B. 
CARPK:<TE1{. Proa.. Missouri Auction School, 
Dept.L S'H Walnut Street, KansasCity. Mo. 



Learn to Dance! 

Toil can learn Fox-Trot, One-St«p. Two-Stcp,i 
Waltz and latest "up-to-the-minote" society 
dances in your own home by the wonderful i 
l*eak System of Mail Instruction. r 

New Diairram MotluHl. Kasily learned; J 
DO mnaic needed: thouaandB tnushl •uceescfuily. 

WrltB for Special Terma. Send todat/j 
for FREE inforaatlon and Borpnsiasly low offer .4-* 
- WIUJAMCH1U<DIXIIPC*I(.M. n. ^ 

|toMi07««»r — 



T^F^V^^ electrical. rope. air> 

V JH f H H B H ' plane, piano, plpe- 

■IfHf ■ origan, flat. hoopB, 

■f f ■ mm m* bale -tics. tacl.s. 
■f mg m ■m ■ . nafls. barbed-wlte. 

concrete re-jnforc«** 
H i^Mi^M ^B^^BM ment, sprin^n, net- 

tinir. wire fences, steel posts, trollev-road wires and rail 
li ^ in. \v:rii wlirt ln. ;uito-tow intr f iblca, borse-Bhoes. 

Illustrated Books Describing Uses* FSEE 

AmerlcanSteel&WireCo/'^'caiSb*'"^ 
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the cup being two or three inches above 
the ground. 

When the bottle has been filled with 
water it is quickly inverted over the 
cup. Water will run out of the bottle 




If you use this contrivance in the 
hen-yard your poultry will never 
be thirsty; it refills automatically, 

until the surface just touches the neck. 
The water used is replaced by fresh 
water running out of the bottle. The 
bottle need be refilled only when it is 
empty. 

As can be seen from the illustration, 
the chicken cannot stand upon the 
water-pan and overturn it, for it is 
set against its stand in such a way as 
to prevent this. — Ernest Bade. 

How to Install a Cable on 
an Elevator 

WHILE installing a new operating 
cable on an elevator, I found 
that a short piece had been spliced in 
and had simply been tied in several 
bulky knots. 

Slipshod work of this kind is the 
reason why many accidents happen 
in the large mills and factories through- 
out the country. 

A better and more workmanlike 
way to do this job would have been to 
use a piece of pipe about 8 in. long and 




Make a neat splice in the elevator 
cable in the manner here indicated 

of a diameter large enough to allow the 
cable to enter easily. Slit the pipe 
for about 4 in., and spread the halves 
with a chisel, as shown in the illus- 
tration. Place the ends of the cable 
in the ends of the pipe, spread the 
strands, pour in hot babbitt and the 
job is finished. — Ernest Schwartz. 
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Stanley Mitre Boxes 

Strong— Durable— Accurate 

A Few Striking Features 

Saw is held above work 
when not in use. 

Swivel is automatically- 
locked at any angle. 

Two sockets in swivel for 
use of long or short saw. 

Narrow opening in back 
of frame, especially 
adapted for smallwork. 

Steel rod uprights for 
saw guides. 

Uprights adjustable for 
saws of varying thick- 
nesses and for those 
that run out of true. 

Stock guides for holding 
work in place. 

Extra wide range for 
work — will saw at angle 
of 30 degrees. 

One-Piece frame with de- 
tachable malleable iron 
legs. 

Construction thoroughly 
mechanical; all parts 
interchangeable and 
readily replaced if lost. 

Quickly and easily put 
together or taken apart 
for carrying. 

A specially made back saw fur- 
nished with each box 

Stanley Rule & Level Co 

New Britain. Conn. U.S.A- 



Making an Electric Furnace 
for the Laboratory 

A SMALL electric furnace of the 
resistance type, much superior in 
most respects to the arc furnace and 
possessing a high degree of efficiency, 




A cutaway view of the electric fur- 
nace—a contrivance that will be a 
valuable addition to any laboratory 

will be found exceedingly useful in the 
laboratory. To make it, secure a 
corrugated Alundum core 232 in. deep 
and 2 in. in diameter. Hollow cores, 
open at one end and closed at the other, 
can be obtained for this purpose. 

Next, wind as closely as possible 
42 ft. of bare No. 20 resistance wire on 
a spindle 3/32 in. in diameter, leaving 
one ft. free at each end for connec- 
tions. This will be better if machine- 
wound. When the coil has set, stretch 
it slightly so that the turns will not 
touch, and, starting with one end at 
the center of the grooves on the 
bottom of the core, wind it about the 
cylinder and secure it in position 
temporarily with cord.- Cover the 
whole with a layer of Alundum cement 
to a depth of J'g in., and connect 
directly to a 110-volt lighting circuit. 
The heat developed will very quickly 
cause the cement to set. 

Now, for prevention of heat losses 
and greater convenience in use, in- 
sulate this unit with a mixture of fire- 
clay, asbestos fiber, and water-glass as 
follows: Secure or 
make a cubical 
box about 5 in. on 
an edge, and pack 
in the bottom of it 
a doughy mass of 
the above mix- 
ture, using water- 
glass in the form 
of a solution. Set 
the heating unit 
in the center and 
just flush with 
the top, bringing 
the free ends of 
connections. Then 
about it firmly, 
even surface on 



eoTTOM 




OPEN END 

The wire is wound 
as closely as possi- 
ble on the spindle 



the wire out for 
pack the mixture 
making a smooth, 
the top. Make a tightly fitting cover 
of the same material, and fill the cavi- 
ties of both with a cement of fire-clay 
and water-glass. With the cover in 
place, turn on the current, and when 
thoroughly dry and hardened break 
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ENGINES 




Save $15 to $500 

Built in the Largest 

Exdnsive Ensine Factory In 
the Woria SeIUn« Direct. 
Quality and Service proven by 
3i years Bucccas. You can al- 
\ waja gut delivery from WiTTE, 
and the best rig for the price. 
~ } Write for latest catalog and 
priceof WITTE Engines viith 

DACril standard 
DllaLn Ignition 

I can famish you a Stationary. Portable, or 
Saw-Kif; outfit — KtJroaece or Gasoline — or a 
Lever-Controlled Drag Saw with all latest 
improvemcnta. WrrrEEnRinea are regularly 
equipped with H. T. Kittery, or Standard 
BOSCa Magneto on order. Lifetime Engine 
Guarantee againat defect — no strings — no 
time limit— no excuses. Tell mo what you 
want ond when yoa want it, 1 can nip 
quicker tlianany other factory seUins ditect. 

WITTE ENGINE WORKS 

Kansas City, Mo. Pittsbnrgh, Pa. 

, 222:> Oakland Ave. 232.'>Cvp!re BMf. 





Electricians' Knife 
Scissors and Tweezers 

We can meet dealers' demands at once 

and offer attractive quantity prices 
iVrite for descriplton 

MATHIAS KLEIN & SONS, Mfrs. 

CANAL STA. 3, CHICAGO 



Big Profits forYou 

in HB Battery Charging 



Make $150 to $350 Cleir ProfH Each Month 
Others are doing it — why not YOU ! 

StArt now to build hig money-makiiut buiODou ch&rsing 
auto batteri«s. No experionre or t4oetric«l koowledce 
n pc cw n ary. This HB 32-bftttery 
('harsf^r n>-chaiVM 1 to ;i2 ft-volt 
batteries at once for lOe to 15c each. 
Owner pftvw 75c to SI. 50. Flcuro 
those profits. 

HmmM I'xTinrnt Pnli this ICanvr* 

Makfr III Tniir Garmgr or Shnp 
Balancf on pbut monthly term*. Proflt* 
wIllpBMly pay for (njtfit. Nobnmoota, 
i>o«X(i«nBiva rrnownh *tc-i'1v24 )i'»ir» 
• dayMrvicwwitli BIG PROFITS. Ab4o> 
lots Honer-RMrk Cnnrnntef, Ti-nr oat 
lhii»(l«ntfmail TODAY for information, 

Hsbirt Bradm Ctavanr. B«x S3 3 Trar.O. 

Auctatf/ut Manv/metmr*rm Sine* 1898 
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Control Unit — The long gear 
shift lever, within easy reach of 
driver's right hand, acts directly 
on sliding gears in transmission 
and makes possible sure and easy 
change of gears. Lever moves 
smoothly on a forward and back- 
ward arc and is always in adjust- 
ment. Lost motion is absolutely 
eliminated. 

Positive-acting kick starter ( new 
type) operates on main shaft of 
transmission. One back-kick spins 
motor several times. No adjust- 
ments. Easily operated from 
saddle. Starter arm held ready 
for use by a spring stop. 



Easy to start 
Easy to control 

The transmission and starting sj^tem of no other 
motorcycle can give such complete satisfaction as 
that of the INDIAN Scout. The accompanying 
illustration and description show why. Ease of 
control, however, is further assured by the low 
placing of the center of gravity and in general by 
the scientifically correct distribution of weight. • 

There are other features that contribute toward 
making the INDIAN Scout a truly remarkable 
engineering feat. It is 100 pounds lighter than 
the Powerplus, yet nothing has been sacrificed in 
strength and sturdiness. It has power and speed — 
delivering 11}4 h. p. — its mechanical parts are 
easily accessible, and it yields 75 miles to the 
gallon of gasoline. 

Examine the latest INDIAN achieve 
ment at your INDIAN dealer's. Get 
a practical demonstration today. 

HENDEE MANUFACTURING COMPANY 

Department 38 
Springfield, Massachusetts 

The Largest Motorcycle Manufacturer in the World 
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every 
day working equip- 
ment. 

Your tool kit siiould 
contain enough tools 
t ) meet youreverj' clay 
requirements so that 
you can work accu- 
rately and quick!>-, 
these two points a re the 
basis for promotion in 
practically every shop. 

A well 
made re- 
liable mi- 
crometer 
is an ac- 
tual ne- 
cessity. Its uses are 
unlimited. It should be 
in every kit. 

Another practical 
tool is the combination 
scjuare. In laying out 
a drill job or squaring 
up a piece it is of great 
help. 

If you have many 
jobs that demand ac- 
curacy a Vernier Cali- 
per will be of great 
assistance. 

There are over 
a thousand 
other tools 




that have been 
made to aid the 
machinists listed in 
our No. 27 Catalog. 

Send for it 
Brown & Sharpe Mfg. Co. 

PROVIDENCE. R. I., U. S. A. 



away the box and retouch the 
surface with the fire-clay and water- 
glass cement. The ends of the wire 
may be secured to binding-posts set 
in the cement, if desired. 

Such a furnace as this may be made 
at very small cost, and it will serve as 
well as a bought furnace for which you 
would pay a considerable sum. In it 
precipitates may be ignited, fusions 
made, and alloys melted. It will give 
a temperature of 1,000° C. for an 
indefinite period or 1,200° C. for a 
short time. By means of a suitable 
resistance in series with the furnace 
I any desired temperature may be 
obtained, and for prolonged use such 
a resistance will be essential. The 
capacity of the furnace is such that 
it will take crucibles of several 
sizes. — Floyd L. Darrow. 

Separating Water from Oil 
by Filtration 

TO separate large quantities of 
water from oil, first let the 
liquid stand for twenty-four hours, at 
the end of which time all the oil will be 
floating on top, and then use a separa- 
tory funnel. If the oil and the water 
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Your Work Will Pass Inspection 




Here is the way to separate oil from 
water. A funnel, filter paper and 
a container are all that is necessary. 



do not separate easily, a few cubic 
centimeters of benzol stirred into the 
liquid will accomplish your object. 
The benzol can be removed by dis- 
tilling over a water bath. 

Sometimes, when there is only a 
small quantity of water intimately 
mixed with the oil, the water and oil 
wnll not separate, no matter how long 
the liquid is left standing. In such 
cases water must be removed by 
filtration. The filter paper is placed 
in the funnel in the usual way, and the 
paper is filled with common table salt. 
Now the liquid is poured on the salt 
until all of the oil has filtered. The 
salt is not dissolved by the oil, and 
there is not enough moisture present 
in such a solution to dissolve it, but it 
absorbs the moisture and allows the 
oil to drain through thoroughly 
dry. — Ernest Bade. 

US 




Electrician's Wiring Manual 

By F. F. Sengstock, E. E. 

This book contains all the essential informa- 
tion needed for the proper installation of 
lighting and power systems in houses and 
other buildings. It is written in simple, plain 
English by an Electrical Engineer with many 
years' experience on the Chicago Board of 
Underwriters. 

Profusely illustrated and contains many 
tables and formulas. 

1920 edition, 448 pages, 415 illustrations. 

I'ockct size, flexible binding; Price, post- 
paid, $2.50. 

Book Dept., Popular Science Monthly 

225 West 39th Street, New York 



Twentieth Century Book of 

Recipes, Formulas, and Processes 

EdUti hj GARDNER D. HISCOX, M. E. 

The most valuable techno-chemical 
formula? book published, including 
over 10,000 selected scientific, chemi- 
cal, technological and practical recipes 
and processes. This book of 800 
pages, gives thousands of recipes 
for the manufacture of valuable arti- 
cles for everyday use. Hints, helps, 
practical ideas and secret processes 
are revealed within its pages. It 
covers every branch of the useful 
arts and tells thousands of ways of 
making money. 

The pages are filled with matters of 
immeasurable, practical value to the photog- 
rapher, the perfumer, the painter, the manu- 
facturer of glues, pastes, cements and 
mucilages, the physician, the druggist, the 
electrician, the brewer, the engineer, the 
foundryman, the machinist, the potter, the 
tanner, the confectioner, the chiropodist, the 
manufacturer of chemical novelties and toilet 
preparations, the dyer, the electroplater, the 
enameler, the engraver, the provisioner, the 
glass worker, the goldbeater, the watchmaker 
and jeweler, the ink manufacturer, the opti- 
cian, the farmer, the dairyman, the paper 
maker, the metal worker, the soap maker, the 
veterinary surgeon, and the technologist in 
general. Contains an immense number of 
formulas that everyone ought to have that 
are not found in any other work. New edi- 
tion. Cloth binding. Price, postpaid, $4.00. 

Book Dept. POPUUR SCIENCE MONTHLY 



225 West 3»th St., New York 
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Brunswick Again 
Brings a New Idea 
to Music Lovers 



First came The Ultona which intro- 
duced an all-record phonograph. Then 
the Brunswick Tone Amplifier which 
brought better tone. NOW Brunswick 
Records, interpreted by great directors. 

In all the history' of phonographic art 
there are [no chapters more interesting 
than those allotted to Brunswick. 

It rested with this old-time house 
to introduce the Brunswick Method of 
Reproduction and the advancements it 
provides. 

For years phonograph music had seemed to 
reach its heights. But people have found 
that in The Brunswick old standards must be 
forgotten. 

Rare Tones 
Ever Present 

Experts in acous- 
tics have long agreed 
that better repro- 
duction could come 
only with a new- 
type reproducer and 





The Brunswick Tone 
Amplifier 



a different way of amplifying the sound waves. 
That was the urge which made the House of 
Brunswick discover the Ultona and the Bruns- 
wick Tone Amplifier. 

Of the major phonographs, The Brunswick 
was the first to play all records correctly. This 
is accomplished by the Ultona, a simple, multi- 
record reproducer which presents to each make 
of record, at the turn of the hand, the proper 
diaphragm and needle. This was a tremendous 
step forward. 

Then came the Brunswick Tone Amplifier — 
built entirely of wood, like a violin. We avoid 
the use of metal which, having no elasticity, pre- 



The Ultona 

vents the sound waves from expanding properly. 
Thus, we overcame the old-time harshness. 

With these two inventions the Brunswick 
Method of Reproduction brings a phonograph 
the like of which cannot be equaled in versatility 
nor tone. All we ask to prove it is that you 
hear The Brunswick. Compare it with others. 
Your own ear will decide. 

And NOW Brunswick Records 

We are introducing, after years of prepara- 
tion, Brunswick Discs. 
They, too, are unlike 
any you have known 
before. They bring a 
new principle in pho- 
nographic recording. 
Each is interpreted by 
a noted director. Thus, 
we unite the talent of the 
artist with the genius 
of the composer. This 
is a step which you will 
appreciate once you make comparisons. 

Brunswick Phonographs and Brunswick 
Records are found throughout the country at 
leading dealers. 




Brunswick Record* 
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PHONOGRAPHS AND REC 



THE BRUNSWICK-BALKE-COLLENDER COMPANY 

General Offices: 623-633 South Wabash Avenue, Chicago 

Branch Houses in Principal Cities of United States, Mesico and Canada 
Canadian Distributors: Musical Merchandise Sales Co., 819 Yonge Street, Toronto 
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Architects 
and contractors 

specify Johnson's 
Wood Dye for coloring 
woodwork and flooring in 
new buildings. Painters and 
decorators use it with equal satisfaction on 
new and old woodwork of all kinds. House- 
wives deW^hX. m it for doing over old furniture 
and for coloring reed and wicker baskets, etc. 
Manual training teachers and pupils use it for 
finishing their models. Upholsterers, furniture 
repairers and cabinet makers find it "just the 

thing" for their work — old and new 

J OHNSON'S 
\ y OOP p YE 

IS a combination spirit-oil stain for the artistic coloring of 
all wood — soft or hard. It is wcry easy to use — any one 
can apply it without laps or streaks. Made in all the 
popular shades. 

For a finish over the Dye we recommend Johnson's Pre- 
pared Wax, Shellac or Varnish. Full instructions are 
given on every label. 

Johnson's W^ood Dye comes in all sizes — from half- 
pints to gallons. It is conveniently put up in reseal 
glass jars. Insist upon your dealer supplying you 
with "Johnson's"— do not accept a substitute. 

S. C. JOHNSON & SON 



"The Wood Finiahing 
Authori ties''' 

Racine, Wis, 
U. S.A. 



.JOHNSONisWbODDYE pr 
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Just what you need to know to succeed in ELECTRICITY 



You need specialized knowledge today if you are 
to master electrical forces and command the 
high salary of an electrical expert. Success in elec- 
tricity will come through your ability to acquire and 
use the specialized knowledge of others — knowledge 
collected and condensed in Hawkins Electrical 
Guides. 

Just think how much these books will help you. 
In Hawkins Electrical Guides you always have at 
hand for immediate reference or study, a wonderful 
work containing 4,700 illustrations and 3,500 pages 
which cover all the subjects, principles, theories, 
practices, problems, troubles and ways of doing 
things electrically. 

The set contains ten wonderfully helpful and practical vol- 
umes — written in clear, concise language — easy to under- 
stand — no wasted words — full of up-to-the-minute electrical 
knowledge which you can apply to the problems that 
come up. 

HAWKINS 

ELECTRICAL GUIDES 

'I hi' Guides fit your pocket. You can carry a number about with you till 
you have mastered its contents. All subjects are indexed so that you can 
find ihe information instantly. Written in the modern question and answer 
form. It s like having a famous electrical authority always at your elbow 
ready to answer any question you ask. 

Shipped to You FREE 

Send DO money. Mxiiniine tht* bofika first- use them In 
your work — pick up some information that will iocreaac 
your eaniinK ability Decide for yourself that they are the 
moul roniplete and rloarly written eleftrfcul books ever 
published. Every book Is complete in Itself but the entire 
set bt Ihe beat bargain. Accept this unusual offer now — mail 
the coupon today. If you decide to keep the l>ook8 you 
can make settlement at only SI t>er month until paid for. 



EXAMINATION 
COUPON 



Do you want to know the facts about th« follow- 
ing electrical subjects? They are all covered in 
Hawkins Electrical Guides. Read this partial 
list of Contents. 

Nr» 1 3IH pjides. 3SS illUKtrutlnnR. Klectrlml 

* Binns and itymboI« — stutlr and eurront electricliv 
— primary cells — conductors and ininilators — rc-^lrtlance and 
eonducttvily — maKnelLsin — Induelion colls — dynamo prln- 
clplc?( — clafyfs of dynamos — armatures — wlmllnt;»i— com- 
mutation — brushes, etc. 

Nr> 9 ffiitalns 348 paces. :?!)4 Illustrations. Motor 
i-iv. ^ principles — armature react ion — motor .start Iuk — 
calculations — brako horsepower- .-icli'd lun an<l ln.'4tatlati<in 
of dynamo and motors — B.:lvanometcra — staiid:ird cells 
—current measurement — resistance measurement — voli- 
meters — waunicicr.s — watt hour meters^ — operation of 
tlynamoH — operation of motors, etc. 

Nfi "K *'"ntalns 30« paces. 42:i illu.strations. Dlstrlbu- 
1-1 VF« %M i|„n systems — wires and wire caleulatlons- in- 
side, outside and undercround wirlnc — :'lKn Hashers — licht- 
ning pnitcrtion— rectlliers — str)r;ii:e hatlerv HVslcms. etc. 
Nrfc d, '■""ilain.s 270 paticr^. .tTLt irrii.slr.:Iions. Alternat- 
^ Inii current principles— aUcrnaiInK current dt:s 
irrams — the ixiwer factor— alternator principles— alternator 
construct l.)ti— windings, etc. 

M** e <_"ontains:i2npaKes.fil4iHustratlons. A. C. Motors 
k^y* «j — synchronous and Induction motor principles- • 
A. <-'. commutator moKirs— Induction mottirs, transfermers: 
losses. coiLstruciion. connections, tests — converters — 
rectlflers, etc. 

|« Contains 20.S pases, 472 Illustrations. Altenmtinc 
" current .^y.-itcms— sv.iichind devices- circuit 
breakers- relay.H—IiKht nine protector apparatus — rcKU- 
lating devices — synchronous condensers — IndlcatinK dc- 
vlces^ — meters — power factor indicators- wave form 
measurement, swlleh Imards. etc. 

Nn 7 *'«"'"ln« Paites. 37!) Illustrations. Alternat- 
' intj current, wiring p<^)wcr ciatlt ns — turbines; 
management, (tclertlnri, location, eri-^-tlon. te^tlnK. ruiinlUK. 
care and repair- telephones, etc. 

Nffc ft Contains ;i;i2 pr.yc^. A'AV, must nil Ions. Teiecraph 
nv* o — Himullani'ous lele(:rai)hy and Irlriihi.ny — 
vrlrcless — electric bells- electric li»:htiitR- phott^- 
metry. etc. 

Nn Q Contains .123 paces, n27 llli>trations. 
A^ua if Klectric railways— electric loc<miotlve» 
—car lichtinK inilleycar iuMTailon- n.lRcrlla- 
neous applications— motion pic!i;rc8- sas en- ^ ■ - 
cine Ignition- automaiic self-starters and ' 
llBhtiOfi systcitis. electric vehicles, etc. ^t\/JW AUDEL 

No 10 ContiilDs.'-iI.'t paue.s. ri'MMItus- .^KJr & CO. 

(rations. I.Icvalors— cranes ^^JW 72 Fifth Av« 
—pumps- air compressor**- electric w v 1 im v' 

heatiiiK -electric wcldlnK— solderinK ^^CmT JN.i, 
and brazlnK- Industrial dcctro- ^^s3r Hlciise submit me 
lysis- electro platlm:— electro- '"f examination 

thera[K>utic— X-rays, etc. .^iaT Hawklne EUctrical 

Also a coiri|>lete 126-pai-p rrsdy MWAw Ouldes ( prie« $& MCh^. 
reference index of the ciimplft* Ship at OUce. prepaid, 

llun^H » '"'lex ba» bvon M^^^ the 10 numlKTs. If satlw 

matiiirt rontained in ih« ^|V|y $1 wlthln seven days and to 
lu eu-ctriiBi itu*iir». ^^vvF further mall you $1.0(1 each 
Th.-r, .r« ovrr i^,50(i Mi^W month UHtll paid. 
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The Razor Complains to the Strop 

A Fable by "Cs Soap" 

THE Razor and :he Strop were discussing their Master and his 
choice of Shaving Soap. 
"He is unfair to us, and to me particularly," complained the Razor, 
"because he does not use a soap that is both softening and soothing. 
When he gets a poor shave he blames us, saying that between us 
we do not give him a keen edge." 

"That is true," said the Strop. "But what can we do?" 
"I have hope for the future," replied the Razor. "Today I heard 
him say that he was going to try the Colgate Shaving Stick, that 
his brother likes so much." 

The next morning Colgate's Stick softened the Masters beard so 
thoroughly and left his face so cool and refreshed that he gave great 
praise to both the Razor and the Strop, and justly complimented 
the new Shaving Soap. j 
This Fable teaches that all is not soap which lathers — and that 
over a century of experience enables a manufacturer to make a 
Shaving Soap which helps both razor and strop and makes shaving i 
a pleasure. 

OLGATE'S 



A trml size of Colgate's - 
Sticky, Powder or Cream — 
sent for 4c. ni .Humps, 

COLGATE y CO Dept. R 199 Fulton St.. New York 




